MYSTIC RIVER. 
RESERVATION 


= 


TD 


| WELLINGTON 
| CIRCLE STUDY 


massDO McMahon, A Bowman Company 


ah L, he. Nel with HNTB, HMMH, Cambridge Systematics, IBI Group, Keville 
Enterprises, and Traflnfo Communications 


Wellington Circle Study - —— 


Table of Contents 


EXCCULIVE SUININIQIY -scisseiacetevon caeessau iene wcovese oe nteiion iacewsstbeniiivcwsvebeb iit devas daseulsdenbuveusacieselivelevessaveessvubennvdes i 
4. VITOQUCHONT si tatasicetetcecatcavendecusstessioletiseteluccdsdvavepsevsveusteslledsvsPepessectsvasiviseusesoludulefidueeesiuteuydviscaus 1 
cba study Process and. Background is. cipicees ese tieserp vedic esti Seieses ee seeds eis deemed eee deste 1 

1.2 SLUGY ANGE ccs ce ls cos saveectiiebbhach Sieben wee livendisceed siesbbvensdeGendhesslichiveusdasssbleassisGvedhssillesadivevediesbile 2 

1.3 Study GOalS ANd Objective ..........ceeecccsssnececsseeeeecseeeeeeseneeeecseeaeeesseneeeessenaeeeesenaesesseneesessenees 3 

1.4 Evaluation: Critenaiceicasisiein einen dade 4 

1.5 Public Involvermlenit Plan xi sas:cscce cece lighaedgoed ceeebeed eG cedseeelepecciy vied heaeeteebcdenens teselshectegeeil cheb 5 

1.6 WOM KUNE GROUP) sats srsceess ccs ce sas see ceca sces ss laces cies ses cess ceevssme posccensscevaseeeeeccessececasceeeeacenesceensoyeet 7 

2. EXISUINE. AN FULUTC CONGMONS wcccscansvcesnavaveacssennncasiannttsuansnnrasadnntectsannnnedssdnntsarndnanteddavanctiansnnstage 9 
2.1 Land Use and Economic DeVelopMe nh...........cecccesseneeceseeeeeeeeeeneeeeeeeeeeeesseeeeeeseenseeeesaneees 14 

poze Ure Kae Ee | (0 IY Pere eerie ere epee ener errr rerrertereret rrr err eertenr eer rrrerret eee er errr 11 

ZiM22 BMMPlOVIME Mb vessseccvesstevesaccueevectutes sosctedccasGbeved encuises dcledvanscteceuesdivevasiontsevesdurvesesenes 14 

posi ke lame’ 40) a | 6) = epecep ete eee en oer eR aD een re Oreo oS y eee peer eee 15 

2.1.4 Planned Developments (Proposed and Under Construction) ........:cccseecceeee 16 

2.2 SOCIOECONOMIG CONMILIONS .ie.sc5 sais eitee ieee lei eee 18 

22:1: POPULAtIOM weeiessiscceeissicedcvsside cadena seid Sotda civ siee eadaeieleasslensanesicesssscenlaavacceesadstenyenvaes 18 

PD THOUSCI OAS sexiest cs acca acta codec enc ceed cca nde fuesazeateetacc weaseeeeecoes 22 

2:2:3° Environmental JUSUCE .:.1c.0:0.ease cine ene 24 

22.4... EMAPlOYMENt vesciecdecaccccedeevincdesasclenteaviedesanctenlaavsscehaagscclligesioeacsastessenssceeendeeeasaavacs 26 

2.3 Public Health: COnditlOns si ccscccs.sceccases so cees sh cdecee cs cenceedcgdess esaeee en apeecten nateze Genes eevee eres 29 

2.3.1 Community Health Needs Assessments (CHNA) ........ccssccecesseeeeeeeseeeeeesseeeeeees 29 

2.3.2 Baseline Public Health Information ..........ccceeccecesceeeeeeeeeeeeeeeeeeeeeeeeeaeeeeeeeeneeeeee 31 

2.3.3 Injuries and fatalities related to CrASNES...........::::ssccceceeessssescceceeessessssseeeeeneeess 36 

2.3.4 Built Environment and Public He@lth ow... cece ceeeeeeeeeeeeeeeeeeeeeeeeeeeeeaeeeeeeeeeeeeeen 36 

2.4 Environmental COnditions .........cceecceesseceeneeeeeeceeeeeeeeaeeeeeeeeaeeesaaessaaesneeeseaeeesaaeseeeaeenneees 42 

2.4.1 Wetlands and WaterDOdies .........ceecceesscceeeeeeeeeeeeeeeeeeaeeeeeeeeeeeeeseaeeeeeaeseeeaeeeeeeeea 44 


214.2. FIOOUPIEINS mei ieee eres eiieeiss dan nea ise deeeses 45 


Wellington Circle Study 4 —— 


2.4.3  IMpPaired WaterDOdie ..........ccssccccssseececsseeeeecseneeeecseneececseeaeeeeseeaeeecsenaeeeeseneeeeesnes 45 

2AA TidelandS ch tee Gears aaa inti nt eats 46 

2.4.5 Protected Wildlife Habitat... ceecceeeseeeeseeeeeeceeeeeeeeeeeeeeeeeeeeeeeeeaeeeeaeseeeeeeeeeeeee 46 

2.4.6 Historic and Archeological RESOUICES ........cesececeseeeeeeeeeeeeeeeeeeeeeaeeeeaeseeeeeeeeeeeea 47 

2.4.7 Open Space and Recreational Areas.........cccssscccssseceecssseeeesseeeeeessseeeeesseteneeseee 52 

2.4.8 Hazardous Materials ANd Sites... cecceseeeeeecceceeeeeeeeeeeeeeeeeeeeeeeaeeeeeaeseeeeeeneeeeee 52 

QAO Air QUAIILY. sicevecs cccedes dscei coesuceiis shetan ets Seenied sss tea oa sucesedassten sen dtbexgsseseendonsulexebansgendoeste 54 

PANO NOISC Svs cece ses cessetbscteathna ct pon eoag ei te Sag eud aati eck pgate date snte. deed ac teecieedieding dt dda tees 58 

2.5 Multimodal Transportation Network ........ccccccccsscceessenesesseneeeeeseneeeeeseneeseeseneesesseneesessenees 62 
25.1 ‘ROGUWAYS vinesicssseeicsdestecteusuceiidssaten tts Sececedsnstes os sucesedssstensenddeexgeseecunlonsutexebanstennonses 62 

2.5.2 SiGnaliZed INTErSECtiONS .......e sees eeeeeeeeeeeeeeee ence ee eeaeeeeeaese seen eeeeeeeaeeeeaaeseeeaeeneeeeee 65 

2.5.3 Pedestrian Facilities ANd CONCItIONS «0.0... cece ceeeeeeeeeeeeeeeeeeeeeeeaeeeeeaeeeeeeeeneeeeess 67 

2.5.4 Bicycle FacilitieS ANd CONCITIONS.............csececessseeeeeeeeeeeeeeeeeeeeseaeeeseeeaeeeeseneeeeseee 69 

2.5.5 Multimodal VOLUMES... eeececeecceceeeeeeneeeeeeeeeeeeeeeeaeeesaaese eee sees seaeeeeaaeseeeeeeeeeeees 71 

2.0.6'. -Satety ANAlySiSweteisisctis batch eetls eee ctin hate dhenetis ae nnnstietins eeteensieeenndece 78 

2.5.7 Operational ANALYSIS ........ccccccessseceesseeeceeseeeeeeeeeeeeesseeaeeesseeaeeeseeaeeeseeeeeesseneneeseees 81 

2.6 A | bs eee seers er errr ener ier pe err creer tr ery er err eer eer ercere Sere ereere errerer steerer errr reel ee errr rere 85 
2:60:41) BUS: ROULES vc: edition beens ie eects eine Bee 86 

220-2;  RIGSPSMIP swacdenies iced saccec teu suceiGdsnetens cs dlcdasassecua doa selexedaaian tee dtcedessnecesbenseexsbanstendensee 87 

2.6.3 Wellington Station ACCESS .0.....eeccceecceesseeeeeeeeeeeeeeeeeeeeaeseeeeeeneeeeseaeeeeaaeseneaeeneeeeen 87 

2.6.4 Travel Time and Travel Time Variability ..........ccccccssseceeesseecesseeeeeeseeneeeeeseneeeeeeees 89 

2.6.5 Excess Passenger MINUL@S wa... secs2ncctvcees seston ateesds eee theeen ee tie eee oe 91 

2.7 Origin-Destination Data ANalySis........ceeccccescceesseeeeeeeeeeeeeeeeeeeeeaesesaeeseeeeeenaeeeeaaeseeeaeeneeeeee 93 
2.7.1 Predominant MOVEMENUS .........e:ccceecceeeeeeeeeeeeeeeeeeeaeeeeaeeeeeeeeeeeeeseaeeeeaaeseeeaeeeeeeees 94 

3. Allernatives Developinent siiissiuivieiinniieitsien ena 96 
3.0 GRaPter SUMIMANY cerccsssats cosnsats ocsaduts coeds Wuvensecdh cvnseesvadwadersondeclinassoeedacsdecndenswedennantesladvenssee 96 
3.1 Alternative Development Conte xt ..........ccecccesseneeceeeeeeeeeseeneeeeeceneeseseeeeeseeeensesesseneeeessaneees 96 
3.1.1 ISSUES ANd OPPOFtUNItieS ........eeeseeecssseeeecsseeeeeeseneeeecseeeeeecsenaeeesseneesesseneesessenees 96 

3.1.2 Working Group Feedba ck.........esscceeccecescceeseeeeseeeeeeeeeseaeeeeeaeseeeeeenaeeeeaeseeeaeeneeeeee 97 

3.2 CONCEPT DEVEIODMENE vic csscvcisesdecdecucctieeesssevvessuetveevendevvedanneteubesedviebssucedvssdovvessectieevesecs 98 


Wellington Circle Study = 


3.2.1 Process ANd Methodology .........ceecceceseeeeeeeeeeeeeeeeeeenaeeeeaaeeeeeeeseneeeeeaeeesaaeeneeeetnaes 98 

i222’ * BaSiG CONCE DUS aiveccscdves cdvstecedccueces eient vs casdceevecue ds ccuudeebwasalceviesudeehidvntessdeaveustened 100 

3.2.3 ROUNCADOUt CONCEPTS ........cccceeecneeeeceeeeeeeeseneeeeeeeneeeeeseneeeesseneesesseneeeeeseneeseesenees 104 

3.2.4 Advanced COnce pt .........ceccccesseceeeeeeeeeeeeeeeeeeeeeceeeeseeeeeeeseseeeeeseecenseseeseneesesseneeees 105 

3.3 Alternatives DeVeElOPMe Nt ........cccccccsssseceessneececseneeeecseneeeecseneeeecsanaeeessenaeeesseneesessenaesessanes 109 
3.3.1 Short-/Medium-Term Alternatives ........cccccccceecssneeeeessneeeeseeneeeesseneeeeesenaeeeesnes 109 

3.3.2 Long-Term Alternatives ....... eee ceeccecesceeeeeeeeeeeeeeeeeeseaeeeeaaeseeeeeseeeessaeeeeaaeseeeeeeneees 112 

3.4 Fimal AItGrnatives .....cececeseeeesseceeeeeeeneeeeeaee seen ea eeeeesaeee seas ea aeeeeaaeeesaaesesaaeseeeesnaeeeeneeeeeeeeenaes 121 
4. AMECPNATIVES ANALYSIS. ascsccccsuunnnnsnnnnncccunccnnninnnnscsnnsennnnnansacnnnncennanannsesnnanenniassnnsnennnnenniiannnsseys 122 
4.0 Chapter SUMMALY........:cccccesseccecseseececseneeeecseeaeeecseeaeeesseeaeeeseeeaeeeseeeaeeeseeeaeeesseaeeesseeeeeeenee 122 
4.1 Alternatives AnalySis Framework .....c:ccccccssccssssneesecseneeseeseneeeeeseneeeesseneeeessenseseesenseeessnes 122 
4.1.1 Summary of Alternatives CONSICeLed ..........:cceccceceeseneeeeseeeeeeeseneeeeeseneeeesseneees 122 

4.1.2 Evaluation Criteria Fram ework........ccccccccessceceecceceeeeeseeeeeeeeeeeseeesnaeeeenaeseeeeeeseees 122 

4.2 Alternatives: ANalySiSis.e..cécetssievecctectdsct ces cxasedenedaccuedethceteesdveccctenscetesedveccedesh estes tdvusnceeasvtce 123 
ADM SATCU veciecdi oii tecieestete vest Sic lie avis eee die el nin tes 123 

4.2.2 Mode Considerations. ........ceecccccsccecseeceeeeeeeeeeeeeeeeeeaeeeeeaeeeeeeeeeaeeeseaeeeeeaeeneneeenaes 126 

4.2.3 Vehicle Operations. ..........ccssscesssssessssssecsssssesesssssessessesessesseseceessnseeeessneeensnseees 130 

4.2.4 Pedestrian EXperience.....cc....cccccescssssessescsesceessscsoeesssscoeesnsssceeseesoceensessoesteesooes 136 

4.2.5 Bicycle Experience ............ cc ssseceessseceessceceesssseceessseeceessesecsessnseceessesecessssseeesseees 142 

4.2.6 Transit OperationS AN ACCESS .........cccceceeesneeeeeeeeeeeeseneesessenseeeeseneeeesseeeeeesenees 144 

4.2:f ENVIFONMONtsicasasecidieteae aie RA ed aed 151 

4.2.8 Land Use & ECOnomic DeVelOpMe Nt .........cccccececeeeeeeeeneeeesseneeeeeseneeeesseneeeeesenees 161 

A D9. PUBLIC: CAME 5 ses cate sacee ls deczencce beeen, vad cnt ie nceed cd pat cneds Mist aenteeandeacdeatvsdens eaeientersd 167 

4.2.10 Environmental JUStICE «2.2... .eeececeeeceeeeeeeeeceeeeeeeeeeeeeeaaee ences seen eeaeeeeaaeeeeeeeeseeeeneaes 170 

ADi4 A COSt vcsesiinssaayhsatepsvasieasvedlesceruetssaysecdacengbessapantoeccesvapidbivsddecertbedldastediasstauaneaeaereneee 171 

4.3 Alternatives AnalySiS SUMIMALY........c::cccssseececssseeceessneeeecseneeeessenaeeecsenaesesssnaeeessenaeseesenees 172 
5. FINGINGS ANA RECOMIMENCACIONS.. srsccesssennnnnnnnnecennnsnnnscnnnnansnnncnnninananssennnsennnasannansnnnsennisannnnsnnes 174 
5.0 Chapter SUMIMANY vevesesseeticcsstivesccscerieeascnveceasctd conde chvecnseces esse cbbecuueced cone chvvensscvdeennbavvedees 174 


5.1 FINGINES ANd RECOMMENCATIONS ...... ea seceeeceeeeeceeeeeeeeeceeeeeeeeeaeeeeaaeeeeeeseaeeeseaeeeeeaeeeeeeeenaes 174 


Wellington Circle Study 4 


5.2 


5.3 


5.4 


5.1.1 Alternatives Analysis Findings..........cccccsssesesceceeceesseeeeeeeeeeeeeeseeeesaeseeeeeenneees 175 
5.1.2 RECOMMENAATION SUMMALY.......ccececcceceeeeeeeeeeeneeeecseneeeesseneeeeeseneeeeeseneeeeesenees 176 
MassDOT Project Development PrOCeSsS .........cssccccssseeceeseneeeeeseeeeeeesenaeeecsenaeeeeseneeeeesnes 179 
5.2.1 MaSSDOT DeSign PrOCESS .......:ceecceceeeeeeeeeeeeeeeeeeeeeeaeeeeeaeeeeeeseaeeeeeaeseneeeenneee® 180 
5.2.2 Securing Funding and Constructing the Project ..........c:ccesssceeesssreeeeessneeees 181 
Potential FUNGING SOUICES asccfiet eect ee he neces eed sete gees aes eed eee 182 
5.3.1 Encore Boston Harbor Casino .......ccccescceeseeceececeeeeeeaeeeeeeeeeneeeseaeeeeeaeeneeeeenaees 182 
5.3.2 Regional Transportation Improvement Plan .........cccccececesseeeeesseeeeeeseneeeeesenes 182 
5.3.3 State-Prioritized Federal FUNCING ..........::ccescceceseeeeeeeeeeeeeeeeeeeeeaeeeeseeseeneeeeneees 185 
5.3.4 Federal Discretionary FUNCS ..........cccccceessneeceeseeeeeeeseneeeesseneeeeeseneeeeeseneeeessenees 185 
INGXE SUS OS ies feces cee sa Sa ee ec deed esc cS od cea cs desbcaaetdendsedvaneth dacecaidsduclextustecatseteneds htdatweeeas 186 


Wellington Circle Study 4) 


List of Figures 


Figure: 11-1: Study Process «incite: cite tes as hl Ni ee eh a esl ses 1 
Figure 1.2-1: Traffic Study Areal... ceeecceesceceeceeeseeeeeeeeeeeee ee eeeeceaeeeeaaeee eee ea eeeeseaeeeeaaesaeeeesaeeesaeseeaaeseeeeeeeneees 2 
PISUre 2-2 RESiONall SUUGY AlCG ic.c cscs eens cetera eee teen ects a Sage oct vacea cleat teteee ac te Raye Socd wea tiopeee 3 
Figure 2-1-1: Study Aréa Land Use:.3...ccsdivacienei see Be le A eee eee ce 12 
Figure 2.1-2: Ten Largest Employers in Study Area ........ccccccsssssceesseneeeeseeeeeeesseeeeseseeneeseseeneesesseneeeessenees 14 
Figure 2.1-3: Study Area ZOMING.........2::cccccccescceceeeeeeeeeeeeece ee eeeeeaaeee seen ea seeessaeeesaeeee eee sa aesesageneeeeseeneeseeeaenaes 15 
Figure 2.1-4: Developments (Proposed and Under Construction)..........c:cccccssececesseneeeeseeeseeseeeeesseneees 17 
Figure 2.2-1: 2020 Population Density in Study Ard ........ccceecceesseneeeeeseeeeeseeneesesseneeseseeneesesseneeeeseenees 19 
Figure 2.2-2: Study Area Population Change 2020-2040... ccessecesececeeeeeeeseeeeeeeeeeeeeseaeeeeaaeseeeeeenneeeeaas 20 
Figure 2.2-3: Age Distribution in Regional Study Area CitieS 200.2... ceecceceseeeeseeeeeceeeeeeeseseeeeaaeseeeeeeeneeeeaas 21 
Figure 2.2-4: Racial COMPOSITION DY City.........eeceeeeeeeceeseeeeeeseeeeeseseeneeseeeaeeeseseeneeseseeeeeesseneeseeseneeeeeseneess 21 
Figure 2.2-5: Household SIZES DY City ........cceseeccecssseneeeeseeeeeeeseeeeeseeeeeeseseeeeesessneeseseeneeeessenseseseeneeeeeseneess 22 
Figure 2.2-6: Study Area Household Change 2020-2040 20... ccecceeeeececeeeeeeseeeeeeeeeeeeeeeaeeeeaaeseeeeeenneeeeaas 23 
Figure 2.2-7: Commuter Mode Shares in Regional Study Area Citi€S ..........cceeseeeeeeeeeeeeeeeeeeeeeeeeeeeetaes 24 
Figure 2.2-8: Environmental JUStiCe POPULATIONS «0... eects ceeeceeeeeeeeeeeeeeeeeeeaeeeeeaeeesaeeeaeeesaaeeeeaaeeeeeeeeneeeeeaas 26 
Figure 2.2-9: Employment Density in Study Area ........ccccecscecesseneeeeeeceeeeeeseneeeesceneececseneeeesseneeeeseenaeeeesenees 27 
Figure 2.2-10: Study Area Employment Change 2020-2040 ........cccccccccssneeeecseneeeeeseneeeessenaeeesseneeeeesenees 28 
Figure 2.3-1: Local Health ACCESS ........ceeececeeeceeeeeeeeeeeeeeeeeeeeeeeeae ee eeae ea eeeesaaeeesaaeseeae sees seaeeesaaeseeeeeeneeeees 41 
Figuré:2.3-2:: Local Food AGcéss<iitcvca tcc denice ee eae ea ee 42 
Figure 2.4-1: Wellington Circle Wetlands and FIOOCDpIAINS.............:cceeececeeeeeeeeeeeeeeeeeeeeeceeeeeaeeeeeeeeneeeees 44 
Figure 2.4-2: Wellington Circle Impaired Waterbodies and Tidelands ..........eeeeeeeeeseeeeeeeeeeeeeeeeeeeeneeees 46 
Figure 2.4-3: Wellington Circle Protected Wildlife Habitat «0.0.2... cece ceseeeesse cesses eeeeeeseeeeeeaeseeeeeeeeeeeen 47 
Figure 2.4-4: Wellington Circle Natural, Historic and Cultural RESOUICES.........:::ceecceceeeeeeeeeeeeeeeeneeeeees 49 
Figure 2.4-5: Wellington Circle Hazardous Materials and Sites ....... ee eeeeneese cee ceeeeeeeeeeeeeeeseeneeeneeees 54 
Figure 2.4-6: Ozone Exceedance Trends (2010-2019) Based on the 0.070 PPM Standard.............. 55 
Figure 2.4-7: Sulfur Dioxide Trends (2OLO-2019) o.oo... eeeccceeeessneeeeeeeneeeeeeeneeeesseneeeeeseneeeeeseneeeesseneeeessenees 56 
Figure 2.4-8: Nitrogen Dioxide Trends (2010-2019) oe ceecceeeseeeneeeeeeceeeeeeeeeaeeeeeeeeeeeeeeeaeeesaaeseeeaeeneeeeee 56 
Figure 2.4-9: Carbon Monoxide Trends (2010-2019) ......cccccccccseeceeesneeeeeseneeeeeeeneeeesseneeeeeseneeeesseneeeessenees 57 
Figure 2.4-10: PM2.5 Trends (2010-2019) o...eeecesceseceseeeeeceeeeeeeeeeeeeeeeeeeeeeeeeeaeecaaecaaesaaesaeseaeseeseeeeeeeeeees 57 


Figure 2.4-11: Wellington NOiS@ LAYOUL «00... ..eccceseeeeeeeeeeceeeeeeeeeeeeeeee ee eeeeeeaeeeeaae se eeeeaeeeseaeeesaaeseeeeeeneeeees 61 


Wellington Circle Study = 


Figure 2.5-1: Intersection Geometry — WellingtOn Cirle ...... eee cece ceeececeeeeeeeeeeeeeeeeeeeeeseaeeesaaeseeeeeeeneeeeaas 65 
Figure 2.5-2: Intersection Geometry — Expanded Area .........ccecccceesececeeseeeeeeseeneeseeceneeseseenseeeeeeneeeesseneess 66 
Figure 2.5-3: Sidewalk ODStrUCTIONS ........ecceecceeeseeeeeeeeeeeeeeneeeeseaeeeeaee ee eeee ea aeeesaaesasaaesaaeeeseaeeseaaeseeneeesneeeeaas 67 
Figure 2.5-4: High frequency Of AriV@WaYS .......ccccccsssccecesseeeeeseeeeeceeeeeeeseeaeeesescneeseeeeneesesceneeseeseneeeeeseneess 67 
Figure 2.5-5: Poor paveMeEnt CONGITIONS .......eeeceeeeeeeeeeeeececeeeeeeeeeeeeeee ee eeeeeeaeeeeaaeee eae sa aeeeseaeeeeaaeseeeeeeeneeeeaas 67 
Figure 2.5-6: Crossing of several lanes of traffic and high vehicle SOPCECS.........eecceeseeeeeeeeeeeeeeeeeeeeees 67 
Figure 2.5-7: Wellington Pedestrian CroSSing.........ecscccscceceseceesseeeeeeeeeeeeeeeeeeaaeeeeeaeseeeeeseaeeeeaaeseeeeeenneeeeaas 68 
Figure 2.5-8: Santilli Circle Pedestrian IMpProveMentt ........ccccccceesceceeeceeeeeeeeeaeeeeeeeeeeeeeeeaeeeeaaeseeeeeeneeeeeaas 69 
Figure 2.5-9: Bike Facilities in Wellington Circle Study Ar@d........scccesccecesceeeeeeeeeeeeeeeeeseeeeenaeseeneeeeneeeeaas 70 
Figure 2.5-10: Traffic COUNt INtErSOCtIONS «00... eeeeeeeseeeeceeeeeceeeseeeeeee ee eeeeeaeeeeaaee eens aeeesaeeeeaaeseeneeeeneeeeaas 72 
Figure 2.5-11: Wellington Circle Existing Vehicle Flow Diagram - AM ........:::ccsssceeeceeeeseeeeeeeseeeeeeneeeeeaes 74 
Figure 2.5-12: Wellington Circle Existing Vehicle Flow Diagram - PM ........:::ccsssceeeeceeeeseeeeeeeeeneeeeneeeeaes 75 
Figure 2.5-13: Pedestrian VOIUMES ........ceccescceeeseeeeeeeeeeeceeeeeeesaeee cease aeeesaeeesaaeeesaeesaeeeesnaeeeeaaeseeeeeennesenaas 77 
Figure 2.5-14: Wellington Circle CraShes .......ccescceesceeeeececeeeeeeeseeeeeeeeeeeeeenaeeesaaeseeaaeeaeeesaeeeeaaeseeeeeseneeeeaas 78 
Figure 25-15: Study Aréa Crashes wiisceiecit cecsieietniie tips he edesdiete A ete neti 79 
Figure 2.5-16: Wellington Circle Existing Vehicle Queues and LOS - AM .......ceeseeeeeeeeeeeeeeeeeeeeeeeeeeeeeees 83 
Figure 2.5-17: Wellington Circle Existing Vehicle Queues and LOS - PM ........eesceeeeeceeeeeeeeeeeeeeeeeeeeeeee 83 
Figure 2.5-18: Wellington Circle Operational Comparison - Existing and Future No-Build (2040) .. 84 
Figure 2.6-1: MBTA Bus Routes Serving the Study Area ........eescceeeceeeeeceeeeeeeeeaeeeeeeeeneeeeenaeeesaaeeeeeeeeneeeees 86 
Figure 2.6-2: Change in Modes of Access to WelliNSton Station .........cceecceesseceeeeeeeeeeeeeeeeeeneeseeeeeeeeeeeens 88 
Figure 2.6-3: Inbound Travel Time and Travel Time Variability ........ eee ceseeeesseeeeeeeeeeeeeeeeeeeeeaeeeeeeeeeeeeeen 90 
Figure 2.6-4: Outbound Travel Time and Travel Time Variability «2.2... .ececeeeseeesceeeeeeeeeeeeeeeeeseeeeeeeeeeeens 91 
Figure 2.6-5: Excess Passenger Time (XPT) ......escceesseceeceeeeeeeeeeeeeeeeeeneeeeeeaeeeeaaeseaaeseeeseaeeesaaeseeeeesneeeeess 92 
Figure 2.6-6: Daily Bus PaSsenger-MINUteS ..........ceececeecceceeeeeeeseeeeeeeeeeeeeeeaeee seas ee eaeeeeeeeseaeeeseaeseeeeeeeeeeees 92 
Figure 2.7-1: AM Peak Origin-Destination LOCAtIONS .........eccceeeceeeeeeeeeececeeeeeeaeeeeeeeeeeeeeenaeeeeaaeseeeeeeneeeeen 93 
Figure 2.7-2: AM Peak Origin-Destination Trip Proportions Through Wellington Circle..........cceeeee 94 
Figure 2.7-3: AM Peak Flows Through Wellington CirCle .......cescceeeceeeeeceeeeeeeeeaeeeeeeeeeeeeeenaeeeeaaeseeeeeeneeeeee 94 
Figure 3.2-1: Alternatives Development PrOCE€SS..........c:cccescceceeeeeeneeeeeeeeeeseeeeaaeeeeeeeeneeeeenaeeeeaaeseeeeeeneeeeee 98 
Figure 3.2-2: Five-leg InterSe@Ction .........ceeeccceseeceeeceeeeeeeeeeceeeeesaeeeeaeeeaaeeesaeeeeaaesaaeeseaeeeseaeeesaaeseneaeenieees 100 
Figure 3.2-3: Middlesex Avenue at FellSway INterSe@Ction .........ceecceeeeceeceseeeeeaeeeeeeeeeeeeeseaeeeenaeseeeeeeeneees 101 
Figure 3.2-4: Removal of Right-Turn Channelization ..........c:cesseeeesceceeeeeeeeeeeeeaeeeeeeeeeeeeeseaeeeeaaeseeeeeesneees 102 


Figure 3.2-5: 


Prohibition of Left TUrn MOVEMENTS .........ccccccceccceseeeenesceceeeceeeeeseeeceeeceeueesueseeeeeeaeeuaneneeeees 103 


Wellington Circle Study 4 —— 


Figure 3.2-6: ROUNGADOUt CONCEP ...... eee cece eeseee cece eeeeeeeeseee teases seen ea eeeeeaaeee seas se aeaeeaeeesaeseeeaeseeeeeeneeees 104 
Figure 3.2-7: ROUNGADOUt Capacity .........ccccceesseeeceeseeeeeeeeeneeeeeseneeeeseeneeeesseneeeeeseneeeeesenseeessenseeesseneeeeeeenes 105 
Figure 3.3-1: Short-/Medium Term Alternative Option A.........cccccccsseeceessneeeeseeeeeeeseneeeeeseneeeeeseneeeeeeenes 110 
Figure 3.3-2: Short-/Medium Term Alternative Option B ........c:ccccccsseeceessneeeecseneeeeeseneeeeeseneeeeesenaeeeeenes 141 
FISUrE 3.3-3! SQUALe: CONCEPE vesss.cceseetcecseecseseueeesendvecesceuvbee ceuduucosdeseeececnddecoocenseetecasaecoeuenssececnddescseeuuesecs 113 
Figure. 3:3-4:  Tinlangle: Concepts ccsscehs see iseteesiotliees tee deavigtlies teevntle dees elie Sadie eta anced 114 
Figure 3.3-5: Transit Enhanced Cone pt........eccceccceesceceecceeeeeeeeeeeeeeeaeeneeeeeeaeeeeaaeseeeeeeeaeeeseaeseeeaeseeeeeeeneeees 116 
Figure 3.3-6: Pedestrian Bridge .........:scceesceceeceeceeeeeeeeeeeeeeeeeeeeeeaeeeeeeeeaaeeeeaeeeeaaesaeaeeaeeeeaeseeeaeseeeeesnieeeed 117 
Figure 3.3-7: Above Grade-Separated Single Quadrant (Plan VIEW) ......c:cccccecseeceessneeeeeseneeeeeseneeeeeeenes 118 
Figure 3.3-8: Above Grade-Separated Single Quadrant (iSOMEtIIC VIEW) .......:ccccceeseececeeteeeeseeeeeeeenes 118 
Figure 3.3-9: Overpass Bridge GEOMEUTY ........cescceesceeeeeceeeeeeeeeeeeeeneeeseeeeeaeeeeaaeseaeeesaeeeeeaeseeeaeseeeeeeeieeees 119 
Figure 4.1-1: Evaluation Criteria Framework Grapnic .0......cccceeceeeeceeeeeceeeeeeeseeeeeeeeeeeeeeeaeeeeaeeseeeeeeneeee 123 
Figure 4.2-1: Mode Considerations Chart ........cecccecsceceecceceeeeeeeeeeeeeeeeeeeeeenaeeeeaaeseeeceseeeeenaeeeeaaeseeeeeenneeees 127 
Figure 4.2-2: Cross-section — Future No-Build VS. SNOrM-TCrii 0... cee ceeceeeeeeeeeeeseeeeeeeseeeeeeeeeeneeeeeeaees 128 
Figure 4.2-3: Cross-section — Future No-Build VS. SQUALE ...... et eee cess ceeeeeee eee eeeeeeeeeeeeeeeeeeseeeeaeeeaeeeaeees 129 
Figure 4.2-4: Cross-section — Future No-Build VS. Tri€ngle ........eeecesceseeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeaeeeeeeaaees 129 
Figure 4.2-5: Cross-section - Future No-Build vs. Grade-Separated..........eeseesseeceeeseeeeeereeeneeeeeeneees 130 
Figure 4.2-6: Cross-section (Quadrant Roadway) - Triangle vs. Transit Ennanced.............:ssecceeenees 130 
Figure 4.2-7: Level of Service Analysis Results - Existing (2020) vs. Short-Term Option A (2020) 132 
Figure 4.2-8: Level of Service Analysis Results - Existing (2020) vs. Future No-Build (2040) ....... 132 
Figure 4.2-9: Level of Service Analysis Results - Future No-Build (2040) vs. At-Grade Square 

(ZOD Oise recctectesucuten atic vectegeresateuecvecteussseuste tes eledievscavtesvaclectevesseteesuntesteseseuteremuanttvveayi iets: 133 
Figure 4.2-10: Level of Service Analysis Results - Future No-Build (2040) vs. At-Grade Transit 

Enhanced (2O4Q) sc ccctiecssseecstevsedeacesttincrewertenssesetesseesrtoanvetiaeen wavdeassinteasne tena aecrnnele 133 
Figure 4.2-11: Level of Service Analysis Results - Future No-Build (2040) vs. 

Grade-Separated (QOAO)......ccccccecsencecsssenceessseeeeeeeseeseseeeeneeseeceeseseeseeeeeeseensesessaneesessenenees 134 
Figure 4.2-12: Short-/Medium Term Pedestrian Connectivity ........:ccccccsseccccssseececseneeeesseneeeeessneeeeesenees 137 
Figure 4.2-13: Long-Term At-Grade Square Pedestrian COnNectivity........ ee seeseeseeeseeeeeeeeeeneeseeneees 138 
Figure 4.2-14: Long-Term At-Grade Triangle Pedestrian CONNeCtiVity.........eeeeeeeeeessseneeeeeeeseneeeeees 138 
Figure 4.2-15: Long-Term Grade-Separated Pedestrian CONNectivity ..........cccccccecssneeceessneeeeseneeeeesenes 139 
Figure 4.2-16: Representative Pedestrian ROUtEC .........:ccceecceesseeeeneeeeeeeeeeeeeeaaeseeeeeeeeeeseaeeeeaaeseeeeeenieeee 140 
Figure 4.2-17: Average Number of Crossings for FasteSt ROUtE .........ceccceeseeeeeeceeeeeeeeeeeeeeeeeeeeeeeeeneeees 140 
Figure 4.2-18: Pedestrian Travel Times ........:cccsccecesceceeeceeeeeeeeeeeee ence ea eeeeeaeeeenaeeeeeeesaesesaeseeeeeseeeeeseeeees 141 


Wellington Circle Study 


WELLINGTON 
CIRCLE STUDY 


Figure 4.2-19: Bicycle Connectivity Comparison Short-/Medium-Term vs. Long-Term alternatives 143 
Figure:4.2-20: BIGYGlE EXPerlenCevecisscsciteesccentels ccc eveedeceadel ete vevebecencces deeneaaencendeebuecetessecceeessectebesiecentveedee 144 
Figure 4.2-21: MBTA Routes Through Wellington CirCle ..........ceesceeeecceeeeeeeeeeeeeeeeeeeeeeeeaeeeeneeseneeeenieeees 145 
Figure 4.2-22: Relative Sizes of Traffic Movements Through Wellington CirCle ...........::sseeeeeeeeeeeees 148 
Figure 4.2-23: Transit Times by Alternative 20.2... eeeseeeececeeeeeeeeeeeeeeeeeeeeeeeaeeeeaaeseeaeeaeeeeaeeeeaaeseeeeeeeieeees 150 
Figure 4.2-24: Estimated Transit Travel Time QOS Between Wellington Station 

and the Fellsway at Riverside AV@NUG ..........ccccccessenceeeeeeeeeeeeseeeeeeseeneesesseneeeesseneeeesseneees 151 
Figure 4.2-25: Environmental CONSCQUENCES........:::cceeeceeeeeeeeeeeeeeeeeeseeeeeaeeeeaaeseeeseeeeeaeseeaaeseeeeeenneeee 152 
Figure 4.2-26: Contours for Future NO-BuIIG........cccceeeececeseceeeeeeeeeeeeeeeeeeeaeeeeaaeseeeeeneeesnaeeeeeaeeeeeeeeneeee 156 
Figure 4.2-27: Contours for At-Grade Square Alternative «2.0.0... cee ceeceee esse eeeeeeeeeeeeeeeeeeeeeeseeeeaeeeeeeaaees 156 
Figure 4.2-28: Contours for At-Grade Triangle Alternative 0... cece ceeeeeee cess eeeeeeeeeeeeeeeeeeseeeeaeeeaeeeaaees 157 
Figure 4.2-29: Contours for At-Grade Alternative Transit Enhanced Alternative ..........:::ceesseeeeees 157 
Figure 4.2-30: Contours for Grade-Separated Alternative ........ cece ceeeeeeeceeeeeeeeeeeseeeeeeeeeseeeeaeeeseeeaeees 158 
Figure 4.2-31: Discussion of Study Area Corridors in the Medford Comprehensive Plan.............+++ 162 
Figure 4.2-32: Developments Under Construction or Proposed in Study Are d........cccccccseeeecssneeeeeeeees 163 
Figure 4.2-33: Lots Identified for Enhanced Development by COMMUNItY ...........ccsceeeeeeseeeeeeeneeeeeenes 164 
Figure 4.2-34: Ratio of Employment in the Enhanced Development Scenario vs. 2018 by TAZ..... 165 
Figure 4.2-35: Ratio of Population in the Enhanced Development Scenario vs. 2018 by TAZ........ 165 
Figure 4.2-36: Effect of Overpass On COMMUN Ity CONESION ..........cceeeceeseeeeeeeeeeeeceeseeeeeeeeeneeeesseneeeeeeenes 166 
Figure 4.3-1: Alternatives Analysis SUMMAary Table..........:ccsseccssstecsseeessneeeesseeeeseeeeesseeeeeeseeeeeseeeeseneees 172 
Figure 5.1-1: Alternatives AnalySiS SUMMALNY........cccscccccssseececseneeeecseneeeecsenaeeecsenaeeecsenaesessenaeeessenaeseesenees 175 
Figure 5.1-2: Long-Term At-Grade Transit Enhanced Alternative ..........cecceeeeesceeseeeseeseeeseeeeeeeeeeeeeees 176 
Figure 5.1-3: Existing MBIA BUS: ROULCS sssscsccoces ccc cosceces cece bees codecs ces honendtartd secs ioeceededied cokes dbteaeee venti 177 
Figure 5.1-4: MBTA BNRD Bus Routes (eXiStiNG FOAAWAYS) ........ceseeececssneeeeceeneeeeeseneeeeeseneeeessenaeseesenees 178 
Figure 5.1-5: MBTA Bus Routes (propOSed rOAdWAYS) ......cccesssececssnececseneeeeesenaeeeeseneeeecssnaeeeesenaeeeesenees 178 
Figure 5.2-1: MassDOT Project DevelopMent PrOCeSS..........ccsseccccssneeceeseneeeecseneeeeeseneeeesseneesessenaeseesenees 179 
Figure 5.2-2: MasSSDOT DeSi8in PrOCESS .......eccceeeseeeeneeeeeeeeeeeeeeeaeeeeeeeeaeeeeeaaeeeeaaesesaeesaaeeeseaeeeeeaeseneeeeneees 181 
Figure 5.3-1: TIP Project FUNdINg PrOCESS ........cesceeeececeeeceeeeeeeeeeeeeeneeeeeeecaeeeeaaesesaeesaeeeseaeeesaaeseeeeeenneees 183 
Figure 5.3-2: Major Infrastructure Project SCOPING Criteria... .ccecceeeessneeeeeeeeeeeeeseneeeesseneeeeeseneeeeeeenes 184 


Wellington Circle Study = 


List of Tables 

Table 1.3-1: Wellington Circle Study Goals ANd ODjeCtIVES.........eceeeccessseeeesseeeeecsseaeeecseneeeeesenaeeeeseneeeeeeanes 4 
Table 1.4-1: Wellington Circle Study Evaluation Criteria ........cccccccsssececssseececssseeeessseeeeesssseeeesseeeeeessseeeeeeeees 5 
Table 1.5-2: Wellington Circle Study Meeting SCHECUIE..........cccccesseececesseeessseeeeesseeeeeessseaeeesseeeeeessseaneeseee 6 
Table 1.7-1: Working Group Representatives ........:cccccssssccecssssececssneeeecseeeeecseneeeecseeaeeecsenaeeesseneeeeesenaeeesenes 8 
Table 2.2-1: Local and Regional Study Area POpulation .........:cccccecceessenceeessereeseeseneeseseeneeeesseeeeeesseneeees 18 
Table 2.2-2: Household Changes 2020-2040 0... .ceeseceecceceeeceeseeeeeeeeeeeeeeeeseeeeaaeseeeaesaeeeseaeeeeaaeseeeeeeeeeeeeaas 22 
Table 2.2-3: Household IncOMe Brackets .........:sccccececeecceeeeeeeeeaeeeeeee cence eeaeeesaaes eee saeeesnaeeeeaaeseeeeeeseeeeenas 24 
Table 2.2-4: Employment Change in Local and Regional Study Area, 2020-2040..........:steeeeeeeeeteee 28 
Table 2.3-1: CHNA FindingS SUIMIMAL).......:cccccccesceeeseeeeeeeeeeeeeeaeeeeeee ea aeeeeaaeeesaaes eee sa aeeesnaeeesnaeseeeeeenneeeeaas 30 
Table 2.3-2: Annual Average Age Adjusted Rates of Hospital Admission for Asthma per 10,000 
PEOPIE(QO12-2OL.G) res cx ccecsccsievevesiatsevitteds yeti eserees hexane Siavie delet leetaaae ee ieee mntelien 31 
Table 2.3-3: Annual Average Age Adjusted Rates of Hospital Admission for COPD per 10,000 People 
(2012-2016) sccsecrcescecescarcohivetactevadavuenstatecesalies abeeessscbaellesasteastisiee ds evobaiaanteoseadin seevanaaeasedem tbvaslaeaedieeteaedad 32 
Table 2.3-4: Annual Average Age Adjusted Rates of Hospital Admission for Myocardial Infarction per 
10,000 People Age 35+(2012-2016) .....eccesccescesceeeceeeeseeseeeaecaeeseesaecaeeenesaeceaesaeesesaecaeeeeesaeseeeeeeeesnaeenseas 32 
Table 2.3-5: Youth, High School, and Adult Nationwide and State Obesity Rates ............: eects 33 
Table 2.3-6: Overweight or Obese Children in Grades 1, 4, 7, 10 in Massachusetts School Districts 
(2ZOTO22O 11). sccssisccsseesdescccsiests anpedesdetevapcessaniee since enevartiscavseises Shee id asebaaens apteedhcsreeanastunsabaceuanaeeetenonstact ot 33 
Table 2.3-7: Massachusetts Adults with Obesity (2016) .......cceeesscecseseneeeeseeeeeeesseeeeeeseeneeeeeseeeeeeeeeneees 33 
Table 2.3-8: Pediatric Diabetes Type | Cases per 1,000 Students (School Year 2016-2017, Public 
charter and private SCNOOIS COMDINEC) .........eeececescceeeeeeeeeeeeeeeeeeeaeeeeaaeeeeeeeeeaeeeeaaeseeaeesaeeesnaeeeenaeseeeeeseeeeees 34 
Table 2.3-9: Pediatric Diabetes Type I] Cases per 100,000 Students (School Year 2016-2017, 
Public, charter and private SChOOIS COMDINEC) .........:ccceseencecesseneeeeeseeeeeeeceeeeeeseeeeeseseeneeeesseneesesseneeeeeseneess 34 
Table 2.3-10: Adult Diabetes (2016) .....ececceeccesesscesceeseceeeeeeeeecececeeaecaecesesesaeceeeeesaesaaeeneeaeenensaeeeeeseeeaes 34 
Table 2.3-11: Pediatric Asthma Prevalence per 100 Students (School Year 2016-2017, Public, 
charter and private SCNOOIS COMBINE) .......:sccccesseecccseseececeeneeeecsenaeeecseneeeecsenaeeecsenaesessenaesessensesessenaeeeesnes 35 
Table 2.3-12: Child and Adult Nationwide and State Asthma Prevalence (2017) ......cc:ccsssseeeeenees 35 
Table 2.3-13: 5-year Average Crashes by Severity and Municipality (2015-2019)... eseeesseeeeeneees 36 
Table 2.3-14: 5-year Average Crashes by Type and Municipality (2015-2019)... eessseeeseseeeeees 36 
Table 2.4-1: Key Environmental Resources and Compliance Considerations...........:cccccessereeeeenees 43 
Table 2.4-2: Historical Resources within the Immediate Study Area .........:ccccccceeseneeeesseneeeesseneeeeeseneees 48 
Table 2.4-3: Release Sites with AUL LiIMItatiONS ...... eee ceeceeeeeeeeee ence ee eeeeeeeae ee seeeeaeeeseaeeeeaaeseeneeeneeeeeaas 53 
Table 2.4-4: Noise Abatement Criteria by Activity CAt@QOVy .........eeececceseeneeeeeseeeeeeeeeneeeeseeneeeeeseneeeeeeeneees 58 


Wellington Circle Study = 


Table 2.4-5: 
Table 2.4-6: 
Table 2.5-1: 
Table 2.5-2: 
Table 2.5-3: 
Table 2.5-4: 
Table 2.5-5: 
Table 2.5-6: 
Table 2.5-7: 
Table 2.5-8: 
Table 2.6-1: 
Table 2.6-2: 
Table 3.2-1: 
Table 3.2-2: 
Table 4.2-1: 
Table 4.2-2: 
Table 4.2-3: 
Table 4.2-4: 
Table 4.2-5: 
Table 4.2-6: 
Table 4.2-7: 


Table 4.2-8: 
Wellington Ci 


Table 4.2-9: 

Table 4.2-10 
Table 4.2-11 
Table 4.2-12 
Table 4.2-13 
Table 4.2-14 


Results of the Short-Term Noise Monitoring on October 10, 2020 .........eesseeseeeeeeeeeeeeees 59 
Results of Noise Model Validation ..........cccescceceseeeeeeeeeeeeeeeeeeeeaeeeenaeseeeeeeneeesaeeeeeaeeneeeeeneees 60 
FOIISWEY soca tevesecusessscedecesiedccchvalde faseilscasuscedvaesl ic canada ceckde be cendacesccewseaschid seas dhanseidcensaebt aneneasoes 63 
Mystic Valley ParkWal......ccccccscccssssccececseneeeeeseeeeeeeceneeeecseeeesesseneeseeseneeseeseneeseeseneeseesenaeeeesenees 63 
Revere Beach Parkwal.......cccsccccsssncesesseneeeecseneeeeeseneeeessensesesseneesesseneesessensesecsenaeseeseneeeeesenees 64 
Middlesex AVenUG 2) sshcs nila tie anti beni dni e einai 64 
Bike Facilities Existing and Proposed in Study Area........cccccscccecssseeeeesseeeeeeseeeeeeseeeeeesenees 70 
TAI: COUNES OUNCES sis. ci catiens foes es esc oe gee bast eed coteateg sat ca due bes ceebesteecasets fiend ene 71 
Summary of Entering Vehicle Volumes by Approach .........::cc:ccscceceeseeeseeeeeeeeeeeeeeeeeeeeeees 76 
Wellington Circle Intersection Existing Conditions Synchro AnalySis ..........::::c:ceseeee 82 
Fall 2019 Average Daily Weekday Boarding .........:ceccceceseeeeeeeeeeeeeeeeeeeseaeeesaaeseeeaeeeneeeenaees 87 
Gated Station ENtri€s ........ceecceecceceseceeeeeeeeeeeeeeeeeeaeeeeeaeeeeeeeaeeeeaaeseeeeesaeeeseaeeeeaaeseeeeeseneeeeaas 89 
Multimodal CONSICEratiOns ........cescceeececeecceeeneeeeeaeeeeeeeeeeeeceaeeeeaaesseaaeeaeeeseaeeesaaeseenaeseeeeeenaees 99 
Advanced Concepts COnSiCered .........ccseccccssseececeseeeecseneeeeeseneeeecsenaeeecsenaeeessenaeeeesenaeeeeenes 106 
Conflict Point COMPALISON .........ccccceseenceeeeeeeceeeeeeeeeseeeeeeeeeeaeeeeeseaeeeseseeneesesseneesesseneeeesseneess 125 
Summary of Volumes & Average Travel Sp@edS.........c:ccccccssececseneeeeseneeeesseneeeeeseeeeeesenes 135 
‘Travel Time QOS Ratings secs. es ieee dee ee eee. 146 
Estimated Transit Travel Times for Future No-Build in 2040 (Seconds) ...........:eeeeeeee 147 


Estimated Transit Travel Times for Long-Term At-Grade Square in 2040 (seconds) .. 147 
Estimated Transit Travel Times for Long-Term Transit Enhanced in 2040 (seconds) 149 
Estimated Transit Travel Times for Long-Term Grade-Separated in 2040 (seconds) . 149 


Daily Emissions for the Communities of Medford, Somerville, and Everett based on the 


[fe (oS 6-19 - do peepee rte aero ter pereceeer terre rrreeny cr ferret cee ppeeeeentcmpree fperrest cere reer nee cre 153 
Future Build and Existing Condition RESUItS .......... ec ceecceeeseeeeeeeeeeeeeeeeeeeeeaeeesneeeeeeeeeeneeeeaes 159 
: Noise Abatement Criteria by Activity Cate SOry.........ecccccccssssecesssneeeeseneeeessenaeeeeseneeeeesenes 159 
: Public Health - Air Quality Emissions REductionS SUMMAL).........c.cscccceesneeeeessneeeeeeenes 167 
: Public Health -— Built Environment SUMMALSY .........ccceeccecsseeeeeeseeeeecseneeeesesnneeeeseneeeeesenes 169 
: Summary of EJ Population Impacts, Benefits, and BUICENS ............:::ccccccsessssessteeeeeees 171 
> Construction CoSt EStiMateS..........eeecceecceceseeeeeeeeeeeeeeeeeeeesaeeeeaaese eee seaeeeseaeeeeaaeseeeeeeeneeeeaas 172 


Wellington Circle Study 4 


Appendices 

Public:EnNSa@gement nic. tics viiee acest Siete ee i eke. en hie Ae en See Me A 
Land Use & ECONOMIC DEVEIOPMEN ..........:ccceseeececeseeeeeeeeeeeeeeeseeeecseeaeeesseeaeeeseesaeeeseseaeeeseeeaeeesseeaeeesseeaeeeeeees B 
Public: Health, Environmental JUStU CEs: sissieicnnsesnacctace secsuaastedevvacenscvsnndddtvca dousupsasadcetenceueupennductedecocsunvescesedues C 
Environmental, Noise, Air QUALILY...........cccecsssessecececesesssnsneecececesesseaueaesesuensesseaueeesesesscesseanseseseseesesesanseeneneeess D 
NAP Cepecies weedeat teeters ia tive: aii tivig: ee aeiioe eerie aes Nn eee eens eee Ave 
Og =A]gly BI=\c101| atoll) q Reecmepreeefecerr terrae eer escteeterpeeeerte ciertre peter ner tire crter per siete rr rer rrr rere ere errr er eter rrr tee sere ery 
TANS It ee ete bya Bee I A en es leavin A sie Be ee ee eld eel G 
COS Usesidéss eevtincielits Aevinetesids aes Re Slavin anne aeons eee eh ait een: H 


Executive Summary 


The Massachusetts Department of Transportation (MassDOT) initiated the Wellington Circle Study 
(the study) to evaluate existing and future multimodal transportation conditions at Wellington Circle 
(the Circle) in the City of Medford, and to develop Short-/Medium- and Long-Term alternative 
conceptual designs to improve the overall transportation system both within and through the Circle. 


Situated at the intersection of Massachusetts Routes 16 and 28, Wellington Circle is a crucial 
transportation link through Medford, as well as the wider region. The intersection connects adjacent 
communities including Malden, Everett, and Somerville to each other, to the Wellington MBTA 
Station, and to regional routes such as Interstate 93 and Route 1. Most vehicular trips through the 
Circle are between local communities, with 60% of morning trips and 64% of afternoon trips destined 
for either Medford, Malden, Everett, Somerville, or Melrose. Similarly, trips related to Wellington 
Station and the Encore Casino are also from local communities. The prevalence of trips starting and 
ending within neighboring municipalities demonstrates an opportunity to shift these vehicular trips to 
more sustainable modes. This supports the study’s focus on the redesign of the Circle to improve 
multimodal connectivity and mobility. This is done by examining and evaluating alternatives to 
improve transportation conditions in the context of vehicular, bicycle, pedestrian, transit, land use, 
and cost, as well as resulting economic, social, and cultural benefits and impacts. 


Alternatives were evaluated and compared in the context of the study’s goals and objectives. There 
were four overarching goals for the study: 


e Safety: Improve safety conditions for all transportation modes and users in the Wellington 
Circle area. 

e Connectivity: Improve local and regional connectivity to support businesses and future 
development. 

e Mobility/Access: Improve mobility and access for all transportation modes and users in the 
Wellington Circle area. 

e Quality of Life: Improve quality of life for residents in the Wellington Circle area. 


Evaluation criteria were developed to support the goals of the study, and to help define and measure 
the objectives related to each goal. The evaluation criteria were vetted through the Public 
Involvement Process. Public participation was critical in refining the study’s goals and objectives, 
evaluation criteria, and the Alternatives Development process. The Public Involvement Process 
included six meetings with the stakeholder Working Group, consisting of federal, state, regional, and 
local representatives, and three public information meetings with the general public. 


The study assessed Existing Conditions at the Circle, including an analysis of Future No-Build 
conditions, to understand issues that need to be addressed, and opportunities that can be leveraged 
in the redesign of the Circle. Current issues identified include: 

e Safety for all modes: The need for multiple lane changes and left turns, and wide turn radii, 
create conflict points and potential for crashes. High vehicle speeds through the Circle also 
present safety concerns. Vehicular crashes with pedestrians have occurred at most Circle 
intersections. 
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e Multimodal connectivity and infrastructure: The current configuration has wide roadways 
and multiple lanes of traffic with a general lack of pedestrian and bicycle infrastructure 
creating barriers to local destinations, including Wellington Station. 

e Vehicular congestion: Traffic congestion causes delay for both private vehicles and buses, 
particularly east of the Circle. 


The Existing and Future Conditions analysis led to the Alternatives Development process, where a 
variety of preliminary intersection configuration elements were considered to address the issues and 
opportunities. These included four-leg and five-leg intersections, roundabouts, jughandles, restricted 
crossing U-turns (RCUT), continuous flow intersections, and quadrant roadways. Each preliminary 
concept was addressed for fatal flaws, defined as the inability to provide sufficient capacity for 
existing vehicle volumes within the Circle and the inability to sufficiently accommodate pedestrian, 
bicycle, and/or transit access to meet Study goals. Overall, the quadrant roadway concept showed 
the most potential for improving access and connectivity and accommodating vehicle volumes at the 
Circle. The quadrant roadway configuration was used as the framework to develop the Long-Term At- 
Grade alternatives. 


The iterative Alternatives Development process ultimately led to the Alternatives Analysis process, 
where a Short-/Medium-Term and Long-Term alternatives were more thoroughly evaluated and 
compared to understand which configuration would best address the study’s goals and objectives. 
Four alternatives advanced to this evaluation: 

e = Short-/Medium-Term (Options A and B) - shown in Figure 1 

e Long-Term At-Grade Dual Quadrant (Square and Triangle Concepts) - shown in Figure 2 

e Long-Term At-Grade Transit Enhanced Dual Quadrant - shown in Figure 3 

e Long-Term Grade Separated Single Quadrant - shown in Figure 4 


Figure 1: Short-/Medium-Term (Options A and B) 
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Figure 2: Long-Term At-Grade Dual Quadrant (Square and Triangle Concepts) 


=< : ay - 


LEGEND 


LEGEND 
@ Bus Stop Location 
| MM Roadway 
) Pedestrian Area 
Bicycle Path 
im Planted Area 


@ Bus Stop Location 
| Ml Roadway 
) Pedestrian Area 
Bicycle Path 
i@ Planted Area 


Square Triangle 
Figure 3: Long-Term At-Grade Transit Enhanced Figure 4: Long-Term Grade Separated Single 
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While each of the final alternatives that were evaluated in the Alternatives Analysis process revealed 
improvements over the existing and Future No-Build configuration, the Long-Term At-Grade Transit 
Enhanced Alternative showed the most potential in meeting the study’s goals and objectives and 
was selected as the recommended alternative. 


The recommended Long-Term At-Grade Transit Enhanced Alternative would include dedicated transit 
lanes on Revere Beach Parkway to the east of the Circle and on the Fellsway to the north of the 
Circle, providing bus priority for MBTA bus routes 100, 108, and 134 to/from Wellington Station. 
Additionally, this alternative would provide dedicated bus phase signals (transit signal priority) and 
floating bus stops. A floating bus stop provides a curb extension at a bus stop to serve as a 
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boarding/alighting platform, with a separated bicycle lane running behind this passenger waiting 
area, effectively creating an island. Floating stops are used to reduce conflict between bicyclists and 
buses, leading to a greater level of comfort for the bicyclist and more efficient bus operations by 
allowing buses to stop in-lane to pick up and drop off passengers. Together, these transit treatments 
would help increase transit speed, reliability, and accessibility. 


While the design improves pedestrian connectivity through the Circle, a crosswalk directly across 
Revere Beach Parkway at the eastern most portion of the Circle was determined to be infeasible due 
to high vehicle turning volumes. To provide a crossing at this location, the Long-Term At-Grade 
Transit Enhanced Alternative could accommodate a pedestrian bridge to create a more direct 
connection to Wellington Station. An overview of the recommended alternative is shown in Figure 5. 


Figure 5: Recommended Alternative - Long -Term At-Grade Transit Enhanced with Pedestrian Bridge Option 
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A comparison of the Future No-Build cross-section with the Long-Term At-Grade Transit Enhanced 
Alternative cross-section on Route 16 is shown in Figure 6. The Transit Enhanced Alternative would 
reallocate roadway space from vehicles to bicyclists and pedestrians, with the addition of two-way 
bicycle facilities on both the northern and southern sides and sidewalks with space for 
landscaping/plantings. Vehicle lanes would be reduced from twelve to five. On the quadrant roadway 
segment of the intersection, the Transit Enhanced alternative would allocate dedicated space for 
transit vehicles through the addition of bus lanes on both sides. Figure 7 shows a cross-section of 
the quadrant roadway. 
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Figure 6: Cross-Section - Future No-Build vs. Transit Enhanced Alternative (Route 16) 
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Figure 7: Cross-Section - Transit Enhanced Alternative (Quadrant Roadway) 
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The Long-Term At-Grade Transit Enhanced Alternative would provide several benefits over the other 
alternatives. It is the only alternative that would measurably benefit transit operations and access, 
while also providing the same multimodal and quality of life benefits as the other Long-Term At- 
Grade alternative. As with all the Long-Term At-Grade alternatives, vehicle operations would remain 
largely the same as under the Future No-Build condition, with similar total vehicle capacities and 
delay for vehicles. Under both the existing and future conditions (Future No-Build and the Build 
alternatives) modeled, intersections operate similarly to most urban areas, as many movements are 
shown to operate at level of service (LOS) F, while very few operate at LOS A or LOS B. The Long-Term 
At-Grade Transit Enhanced Alternative is projected to somewhat impact vehicle operations compared 
to Future No-Build conditions, but this is due to benefits received by other modes, such as increased 
pedestrian signal time at intersections and reductions in bus travel time. Significant improvements 
to safety are also anticipated, with the overall driver experience expected to be safer and less 
confusing, and the provision of dedicated space for walkers, bikers, and transit users. These benefits 
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provide an opportunity for trips to shift to alternative modes of transportation and reduce the 
number of vehicles using the Circle in the future. 


As a conceptual planning study, the Wellington Circle Study is only the beginning of improving 
connectivity and mobility throughout the Wellington Circle area for the City of Medford and 
surrounding region. This study examined transportation needs for those who drive, walk, bike, and 
use transit, as well as land use and development, environmental conditions, and economic, social, 
and cultural impacts. The result was the identification of a recommended alternative, the Transit 
Enhanced Alternative, which would advance the study goals of improving safety, mobility and access, 
local and regional connectivity, and quality of life, while also measurably improving transit operations 
and access. 


The next step for the study is for the City of Medford, in coordination with MassDOT District 4, to 
initiate a project through the MassDOT Project Development Process. This will process will further 
define the project design, costs, timeline, impacts, and responsibilities, and secure approval from 
the MassDOT project Review Committee, as well as any permits. Funding will need to be pursued to 
advance into the design process for the future implementation of improvements that will benefit 
those who live in, work in, and travel through Wellington Circle. 
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Chapter 1: Introduction 


The Wellington Circle Study is a conceptual planning study to evaluate the existing and future 
multimodal transportation conditions at Wellington Circle (the Circle) in the City of Medford. Situated 
at the intersection of Massachusetts Routes 16 and 28, Wellington Circle is a crucial transportation 
link through Medford and the wider region. The intersection connects adjacent communities -- 
including Malden, Everett, and Somerville -- to each other, to the Wellington MBTA Station, and to 
regional routes such as Interstate 93 and Route 1. The study focuses on the redesign of the Circle to 
improve connectivity and multimodal mobility by examining and evaluating alternatives to improve 
transportation conditions in the context of vehicular, bicycle, pedestrian, transit, land use, and cost, 
as well as resulting economic, social, and cultural benefits and impacts. Chapter 1 sets the context 
for the Wellington Circle Study, providing an overview of the study process and background, study 
area, goals and objectives, evaluation criteria, public involvement, and working group. 


1.1 Study Process and Background 


This study was initiated as part of the Massachusetts General Law Chapter 30, Section 61 Finding 
for the Encore Boston Harbor casino. Section 61 determines the impacts of projects on the natural 
environment and details measures to avoid or minimize them, which involves a Massachusetts 
Environmental Protection Act (MEPA) review process. The Section 61 Finding for the Encore casino1 
provided funding for a transportation study to examine alternatives for long-term improvements to 
Wellington Circle. To do this, the study followed the process depicted in Figure 1.1-1 to develop 
logical and comprehensive alternatives relevant to the existing conditions at the Circle. 


Figure 1.1-1: Study Process 


¢ Public Participation, Study Area, Goals & Objectives, 
Evaluation Criteria 


Public Involvement Plan, Study Area, 
Goals and Objectives, Evaluation 
Criteria 


Data Collection, Existing Conditions 
Analysis, Future Year Scenarios, 
Constraints Identification 


Short, Medium-, and Long-Term 
Alternatives 


¢ Existing Conditions, Future No-Build Conditions, 
Evaluation of Issues and Opportunities 


bs ¢ Alternatives Development 


Mobility & Accessibility, Safety, 
Environmental Effects, Land Use & 
Economic Development, Community 
Effects/Title VI/Environmental Justice 


¢ Alternatives Analysis 


Short-, Medium-, and Long-Term 
Recommendations, Implementation 
Plan 


Draft and Final Report 


« Recommendations 


¢ Final Report 


BAAAA. 


1 Massachusetts Gaming Commission Second Amended Section 61 Findings Issued Pursuant to M.G.L. c.23K and 
M.G.L. c. 30, Section 61 for the Encore Boston Harbor (f/k/a Wynn Everette and Wynn Boston Harbor) located at 1 
Broadway in Everette, MA. EOEEA Number 15060. May 29, 2019. 
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Throughout the study process, the public was involved to identify multimodal issues and 
opportunities, guide the development of alternatives, and provide critical insight. This involvement 
was achieved on multiple fronts. One was the participation of a Working Group made up of local and 
regional stakeholders representing different organizations, from federal, state, and local officials to 
local resident associations. Six Working Group meetings throughout the process of the study allowed 
members to share their local knowledge and perspective. 


Additionally, engagement directly with the public was achieved through three virtual public meetings. 
The public meetings were opportunities for anyone interested to receive project updates and provide 
feedback or ask questions. Public engagement was also possible through the MassDOT webpage for 
the project and the Project Involvement Management Application (PIMA), which allowed for users to 
submit comments and sign up for project updates. 


1.2 Study Area 


As modes of transportation through the Circle have differing scales of impact on the surrounding 
area, distinct study areas were defined for different modes. 


Operations for vehicles, bicycles, and pedestrians were analyzed within a local study area, running 
from the Route 16 and I-93 interchange in the west to the Revere Beach Parkway and Rivers Edge 
Drive interchange in the east, and from the Route 28 and I-93 interchange in the south to Riverside 
Avenue in the north. Transit was analyzed within a local study area based on bus routes, bounded by 
Central Avenue and Medford Street to the north, the Malden River and the rotary with Route 99 in 
Everett to the east, the Mystic River to the south, and Park Street to the west. This study area also 
includes the Wellington MBTA Station. The local study area is depicted in Figure 1.2-1, which 


includes specific intersections for the analysis of vehicle, bicycle, and pedestrian operations. 
Figure 1.2-1: Traffic Study Area 
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The regional study area takes into account the surrounding communities whose residents and 
employees may benefit from or be impacted by changes to the Circle. This regional study area is 
made up of Transportation Analysis Zones (TAZs) from the Central Transportation Planning Staff 
(CTPS) transportation model. It is approximately bound by the Mystic Avenue corridor on the west, 
the intersection of Fellsway and Pleasant Street (Malden) on the north, the Northern Strand 
Community Trail and the Broadway corridor on the east, and Route 99/I-93 (Sullivan Square) on the 
south, as shown in Figure 1.2-2. For several demographic and environmental indicators that are 
reported at the community level, such as mode share and public health data, the regional study area 
includes the municipalities of Medford, Malden, Everett, Revere, and Somerville as a whole. 


Figure 1.2-2: Regional Study Area 
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1.3 Study Goals and Objectives 


The study goals reflect the project’s purpose and the needs of the community. The final study goals 
and objectives, depicted in Table 1.3-1, were refined with the input from the Working Group to 
address their concerns and priorities. 


Each goal reflects a broad theme of the anticipated outcome of the study that can be attained 
through the final recommendations. The objectives associated with each goal provide specific 
methods for how the goal may be achieved. 
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Table 1.3-1: Wellington Circle Study Goals and Objectives 


SAFETY 


Improve safety conditions for all transportation 
modes and users in the Wellington Circle area 


Objectives: 
e Reduce vehicular speeds 
e Reduce number of conflict points between 
modes 
e Provide dedicated space for pedestrians, 
bicyclists through and across Wellington 
Circle 


CONNECTIVITY 


Improve local and regional connectivity to 
support businesses and future development 


Objectives 
e Reduce travel delays (vehicle hours traveled 
and queuing) 
e Improve access and circulation within and 
between parcels for all modes 
e Promote active transportation through 
improved connections between modes 


MOBILITY/ACCESS 


Improve mobility and access for all 
transportation modes and users in the 
Wellington Circle area 


Objectives: 

e Mitigate traffic congestion within 
Wellington Circle 

e Provide facilities for pedestrians, bicyclists, 
and transit users 

e Improve connectivity to Wellington Station 
for pedestrians 
and bicyclists 


QUALITY OF LIFE 


Improve quality of life for residents in the 
Wellington Circle area 


Objectives: 
e Minimize public health and environmental 
impacts 
e Provide fair and equitable treatment for 
Environmental Justice (EJ) populations 
e Provide opportunities for enhancing 
attractiveness of Wellington Circle 


1.4 Evaluation Criteria 


Evaluation criteria enable the alternatives analysis process to standardize outcomes by providing 
measures of effectiveness to assess the benefits and impacts of alternatives developed during the 
study. The evaluation criteria, listed in Table 1.4-1, were developed to support the goals of the study, 
and help define and measure the objectives related to each goal, as listed in Section 1.4. The 
evaluation criteria were also vetted with the working group to ensure the alternatives analysis would 
provide information to compare how well each selected alternative met study goals. 
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Table 1.4-1: Wellington Circle Study Evaluation Criteria 


Evaluation Criterion 


Safety 


Mode Considerations 
Vehicle Operations 


Pedestrian Experience 


Bicycle Experience 
Transit Operations & Access 


Environment 


Land Use & Economic 
Development 


Public Health 


Environmental Justice 
Cost 


1.5 Public Involvement Plan 


How to Measure How Well Goals are Met 


Adherence to best practice design elements for pedestrian, 
bicycle and transit facilities 

Number of crashes 

Number of conflict points 

Intersection clarity 

Degree of corner and turn radii 


Effect on mode split 


Roadway geometry 

Level of Service 

Queue length 

Connectivity along desire lines 

Number of pedestrian crossings from northwest to southeast 
Travel time savings from northwest to southeast crossing 
Number of pedestrian crossings greater than 3 lanes without 
refuge island 

Opportunity to provide visual and landscaped surroundings 
Connectivity to existing bicycle facilities 

Ability to provide high-comfort bicycle facility 

Travel time savings 

Quality of service 

Impacts to wetlands, waterbodies, Chapter 91/Tidelands, 
Floodplains, open space/recreational areas, hazardous 
materials and sites, climate change/resiliency, historic and 
archeological resources 

Impacts to Air Quality 

Impacts to Noise 

Consistency with Medford Master Plan 

Driveway access 

Enhanced development potential 

Community Cohesion 


Air quality effects 


e Safety effects 
e Active transportation and connectivity effects 


Impacts to minority and low-income populations 
Construction cost 


A Public Involvement Plan (PIP) was developed to guide a comprehensive and inclusive outreach 
process throughout this study. It aligned with MassDOT’s policies and procedures regarding 
accessibility and can be found in Appendix A. The PIP focused on the following: 
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> Public Engagement 


The study provided various outreach methods for the public to learn about the study and 
participate in its development. These included meetings, specifically a series of Working 
Group and public information meetings. Both the Working Group and public received 
advance notice of the virtual meetings and were notified of the time and location of each 
event. Meeting notices were also posted to the study website and included in email 
correspondence and local newspapers. 


Dates of Working Group and public information meetings are listed in Table 1.5-2. 


Table 1.5-2: Wellington Circle Study Meeting Schedule 


Working Group Meetings Public Information Meetings 


September 16, 2020 e June 24, 2021 
May 27, 2021 e December 15, 2022 
August 31, 2021 e April 26, 2023 


January 5, 2022 
December 8, 2022 
March 2, 2023 


Meeting summaries were posted to the project website following each meeting and are 
included as Appendix A. 


> Public Participation 


There were continuous opportunities for the public to participate in the development of the 
study. The study team solicited feedback from the public at working group and public 
meetings and through the study online comment form. All comments and questions received 
were recorded, whether they were submitted at virtual meetings, by email, through the study 
comment form, or by letter. The study team provided responses to those requested. Further, 
the study team aimed to regularly coordinate with various agencies and stakeholders to 
disseminate current and accurate information about the study to the public. 


> Virtual Resources 


A study website was created and maintained by MassDOT, and can be found at 
mass.gov/wellington-circle-study. The website contained information about the study, 
including a Study overview, meeting information and materials, relevant study documents, 
and contact information. An online interactive map to collect feedback on issues and 
opportunities was also available during the existing conditions phase of the study. The study 
website also contained a section where visitors could sign up to receive study updates via 
email and submit their comments and questions to the study team. This comment form was 
hosted through PIMA. Comments received via PIMA are included as Appendix A. PIMA was 
also used to develop and maintain the study’s stakeholder database and to send all 
individual and group emails, including meeting invitations. 
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> Study Information 


The study website was regularly updated to ensure the public had access to the latest 
available information about the study. This information included Working Group and public 
meeting details, meeting presentations, and minutes. Study information was also included in 
the form of presentations, maps, mailings, and local newspapers. 


> Accessible Documents 


Study documents were posted in electronic format were made accessible to people with 
disabilities in compliance with Section 508 of the U.S. Rehabilitation Act of 1973, The 
Massachusetts General Law Chapter 272 Section 98/98A, and Web Content Accessibility 
Guidelines. All information provided to the public, including technical terms and regulatory 
procedures, was presented in a clear and concise manner. 


> Outreach Efforts to EJ Populations 


Outreach to EJ populations was an essential component of the study’s equitable public 
process. Strategies included providing ample notice and information for upcoming public 
information meetings, leveraging Working Group members’ existing community connections 
and communications, and securing ASL services, CART services, translators for Chinese, 
Portuguese, and Spanish, and providing newspaper translations in Chinese, Portuguese, and 
Spanish. 


1.6 Working Group 


The stakeholder Working Group was a core component of the study process. The purpose of the 
Working Group meetings was to provide an open platform for discussion with the study team on the 
goals and priorities for the project, as well as alternatives development. The Working Group was 
assembled by MassDOT to include federal, state, regional and local representatives as outlined in 
Table 1.7-1. Working Group members provided professional input based on their local knowledge 
and experience, represented the interests of their affiliation, and shared information back with their 
communities. 
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Table 1. 7-1 Working Group Representatives 


U.S. Senate City of Malden 
EXE ciyoreverett 
State House of Representatives City of Revere 


Department of Conservation and Recreation (DCR) Medford City Council 


Regional = ssi‘is*s*s*™Y Bike to the Sea 


de SCaTER NET Medford Chamber of Commerce 


ETO River Watershed Association Medford Health Matters 


Resident Associations 


The framework detailed in this chapter guides the documentation of existing and future conditions in 
Chapter 2. The foundation provided by both the process and documentation of existing and future 
conditions are integral to the analysis of alternatives, detailed in Chapters 3 and 4 and ultimately 
selection of a recommendation and implementation plan, discussed in Chapter 5, to improve 
Wellington Circle and meet the goals of the study. 


Chapter 2: Existing and Future Conditions 


To develop and analyze future alternatives for Wellington Circle, it is essential to understand how the 
Circle and its surrounding area currently function. To this end, an existing conditions analysis was 
undertaken, looking at land use and economic development, socioeconomic conditions, public 
health, environmental, and traffic concerns. These analyses reveal a diverse study area that has 
opportunities to provide denser, transit-oriented development and improve multimodal infrastructure 
and connectivity. Developing a future alternative that leverages these opportunities would help 
accommodate a growing population, minimize the impact on vehicular circulation and congestion, 
improve safety, and positively impact public health metrics such as air quality. 


a 


Key Findings 


Land Use and Economic Development 


The study area is diverse in land use mix, with commercial, open space, mixed use, 
residential, and industrial zones all abutting the Circle. Generally, single- and multi-family 
residential homes with areas of low-density commercial/light industrial development 
characterize the study area. The combination of low-density areas within a mixed-use 
environment demonstrate opportunity to densify the local study area around Wellington 
Circle through mixed-used development. This has already started to happen, with the largest 
planned developments located in special zoning districts, such as Assembly Square in 
Somerville, creating a shift in employment and population centers around the Circle. 


Socioeconomic Conditions 


Similar to changes in land use, population and employment growth in the local study area 
are being driven by large developments like Assembly Square in Somerville and the Encore 
Casino in Everett. Increasing the mode share for sustainable trips in the region will be 
important for accommodating this growth, as most commuters in all study area 
municipalities currently drive alone to work. Improving sustainable transportation options will 
support the diverse community, as two of the five study area municipalities are 
predominantly non-white and 14% of study area households are car-free. 


Public Health 


The biggest public health challenge in the study area is providing transportation options to 
food and healthcare resources. Seventy-five percent of the study area has a very low food 
access score -- the lowest level on the scale of very low to very high -- indicating lack of 
access to a grocery store of any scale within %4 mile. Transportation to food and healthcare is 
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especially crucial for elderly and low-income populations. Expanding these links via 
pedestrian and bicycle infrastructure would provide additional benefits by encouraging 
physical activity through transportation. Potential strategies to address these challenges 
include Complete Streets and transit-oriented development. 


> Environmental Conditions 


A review of the environmental conditions in the study area identifies resources and 
constraints. Environmental resources include the Mystic and Malden Rivers, and the Mystic 
River Reservation and Macdonald Park Playground. All of the roadways comprising 
Wellington Circle (i.e., the Fellsway, the Mystic Valley Parkway, and the Revere Beach 
Parkway) are designated as historic parkways, which presents both design constraints and 
an opportunity to redesign the roadways as more functional parkways for all modes. 
Additional constraints include wetlands to the northwest of the Circle, two areas under 
Chapter 91 Jurisdiction and five closed Hazmat sites in the vicinity of the Circle. 
Understanding the legislation protecting these assets and their associated permitting 
requirements will help guide the alternatives development process. 


> Traffic and Multimodal Transportation 


As it currently operates, Wellington Circle serves as a barrier for multimodal transportation 
and a congestion point for vehicles. The necessity of completing five to six individual 
crossings to walk from one corner of the Circle to the other hinders pedestrian connectivity 
and creates a long route in terms of both distance and time, demanding patience and 
prolonged attention from users. There is also a lack of dedicated bicycle facilities through the 
Circle, creating a gap in regional networks in all directions. Vehicular congestion and delay 
are most problematic east of the Circle, and in peak hours the queues from signals at the 
center of the Circle extend beyond the adjacent intersection in multiple directions. Improving 
multimodal connectivity between neighborhoods on every side of Wellington Circle 

would increase access to destinations such as shops, transit, and parks by sustainable 
transportation modes, which in turn has the potential to reduce vehicular congestion. 


> Origin-Destination Analysis 


The majority of vehicular trips through the Circle have local origins and destinations, with 
60% of AM (6:00 AM - 10:00 AM) trips originated in and 64% of PM (3:00 PM - 7:00 PM) 
trips destined for either Medford, Malden, Everett, Somerville, or Melrose. Trips destined for 
Wellington Station are mainly from Medford and Everett, with some from Chelsea and 
Revere. Trips related to the Encore Casino are clustered in nearby communities, including 
Everett, Revere, Chelsea, and East Boston. This demonstrates an opportunity to shift these 
trips to more sustainable modes. 


10 


Wellington Circle Study - 


> Transit 


Transit in the study area is provided by the Massachusetts Bay Transportation Authority 
(MBTA) Orange Line at Wellington Station and eight MBTA bus routes, all of which service the 
station. Almost 70% of bus riders in the study area board at Wellington Station, which 
represents 20% of the ridership for all eight routes. Buses experience the most travel-time 
delay and variability directly east and west of Wellington Station along Revere Beach 
Parkway. Bus passengers on these routes experience up to 40% excess passenger time (i.e., 
the time in addition to the expected travel time of a trip). Both multimodal connectivity 
enhancements to Wellington Station and improvements to vehicular circulation and 
congestion would improve the experience for bus riders in the local study area. 


The following sections of this chapter describe these existing conditions in more detail. Future year 
demographics forecasted for the year 2040 are also presented. The chapter concludes with a 
definition and evaluation of issues and opportunities related to current and future multimodal 
transportation concerns, safety, land use and economic development, transit, and public health, and 
environmental conditions. 


2.1 Land Use and Economic Development 


By dictating the different types of origins and destinations within a given area, land use and zoning 
have crucial impacts on transportation. Understanding land use helps illuminate the why and where 
of travel demand. In the Wellington Circle study area, there are several municipalities, each with 
different zoning regimes and land use paradigms. Thus, Wellington Circle is surrounded by varied 
land uses, with different pockets of growth and development. These pockets of projected growth and 
development often occur in special zoning districts like Assembly Square in Somerville, the largest 
local engine for residential and commercial development. Understanding these large developments 
and their future impacts on travel tendencies can help guide the development of alternatives for 
Wellington Circle. 


2.1.1 Land Use 


Existing land use in the study area, depicted in Figure 2.1-1, is characterized by single and multi- 
family residential neighborhoods interspersed with areas of low-density commercial and light 
industrial development. The shores of the Mystic and Malden Rivers are primarily open space 
(including some residential and commercial private landscaped areas and the Department of 
Conservation and Recreation (DCR) Mystic River Reservation). 
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Figure 2.1-1: Study Area Land Use 
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A map and description of the study area are presented in Chapter 1. By community, the land use in 
the local study area includes: 


e Medford | The study area in Medford is roughly split into three different sections. Around 
Wellington Station, land use is characterized by medium-density commercial, residential, and 
mixed-use development. North of Mystic Valley Parkway and along Mystic Avenue to the 
west, auto-oriented commercial and industrial areas predominate. Around Wellington and 
west along Riverside Avenue toward Medford Center, residential is the most common land 
use, including single-family residential. 


The study area includes two major developments in the immediate Wellington Station area: 
Station Landing and Rivers Edge Drive. Station Landing is a master-planned mixed-use 
development including office, retail, and multi-family residential uses. Rivers Edge Drive 
features office buildings surrounded by surface parking lots, as well as large multi-family 
apartment buildings. This corridor is projected to see the study area’s largest population 
decline by 2040, potentially indicating planned land use changes. 
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The area roughly bordered by Mystic Valley Parkway, the Fellsway, Riverside Avenue, and the 
Mystic River contains low-density auto-oriented commercial shopping strips, low-density 
industrial fabrication, warehousing, and small-scale distribution land uses, which extend 
across Riverside Avenue to Sycamore Avenue and a Budweiser distribution plant. The 
western end of this area features larger apartment buildings, including one under 
construction on Locust Street. Similar uses can be found along Mystic Avenue on the west 
side of the Mystic River. 


The presence of large-scale single-family zoning in Medford results in fewer two- and three- 
unit residential buildings and more single-family lots in the residential neighborhoods of 
Wellington and the eastern end of Medford Center, as compared to other residential parts of 
the study area. 


e Everett | The portions of Everett in the study area include four distinct areas: the industrial 
port on the Chelsea city line, the Lower Broadway district surrounding the Encore Boston 
Harbor casino/hotel, the Malden River shoreline, and the residential neighborhood to the 
east of the Northern Strand Community Trail, which is part of the East Coast Greenway. 


The industrial port is bounded by the MBTA Newburyport Commuter Rail Line, Robin Street, 
the Mystic River, and the City of Chelsea. It is characterized by large storage tanks and 
distribution facilities, including a U.S. Postal Service Facility and the New England Produce 
Center. On the northwestern edge of this area is the Lower Broadway district. This 
neighborhood is currently made up of single and multi-family homes and has been identified 
by the City of Everett for future growth - it is projected to see a modest increase in 
population by 2040. Beyond its residential uses, it also includes the property of Encore 
Boston Harbor and the MBTA’s Everett Shops. 


North of the Newburyport Line and west of Santilli Highway and the Northern Strand 
Community Trail, the study area in Everett is currently characterized by auto-oriented retail, 
commercial, and industrial development, including the Gateway Center. While no large-scale 
residential development has occurred in this area to-date, such redevelopment is in the 
planning stages. To the east, the study area includes the neighborhood between the 
Northern Strand Community Trail and Main Street, characterized by residential development 
of three units or fewer and low-density commercial along Main Street. A large apartment 
building has already been built directly abutting the Community Trail. 


e Malden | The study area includes two areas of Malden: The Commercial Street corridor and 
a residential neighborhood along Highland Avenue. The Commercial Street corridor is 
currently a mix of auto-oriented commercial, light industrial, fabrication, and distribution 
uses, including the Malden City (public works) Yard. The City of Malden has conducted a 
study of the possible redevelopment of this area to mixed-use, higher-density land uses. The 
residential area along Highland Avenue includes single-family and neighborhood commercial 
uses, continuing the development pattern of adjacent neighborhoods in Medford. 


e Somerville | The Somerville portion of the study area includes the whole of the Assembly 
Square mixed-use district, which is bounded by Interstate 93, the Fellsway, and the Mystic 
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River. This district is characterized by both high-density, medium-to-high-rise mixed-use 
buildings and “big box” auto-oriented retail. To the southeast across the MBTA Newburyport 
Commuter Rail Line is the MBTA’s Charlestown Garage (bus maintenance). 


The remainder of the study area in Somerville comprises the residential neighborhoods of 
Ten Hills, Winter Hill, and the northern end of East Somerville. These areas are primarily two 
or three-unit homes with low-density neighborhood retail at major intersections. Some larger 
residential buildings have been built along Mystic Avenue. 


2.1.2 Employment 


Encore Boston Harbor and Mass General Brigham lead the list of the 10 largest employers in the 
study area, shown in Figure 2.1-2. The data for this list comes from the most recent Comprehensive 
Annual Financial Report (CAFR) for each of the four municipalities. The North American Headquarters 
of athletic wear company Puma (number 6 in Figure 2.1-2) opened in November 2021. The Assembly 
Square area also includes significant potential for new lab/office development as part of the 
proposed “XMBLY” and “EDGE at Assembly” developments. 
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2.1.3 Zoning 


Zoning in the study area, depicted in Figure 2.1-3, varies considerably by municipality, as the four 
communities that comprise the study area have different zoning histories. Medford’s zoning 
ordinance, for instance, has remained fairly constant since 1965, whereas Somerville undertook 
comprehensive zoning reform in 2019. As a result of these differences, and because the study area 
contains several areas targeted for zoning overlays and special districts to facilitate redevelooment 
efforts, zoning in the study area contains a significant amount of locally relevant terminology. 


Figure 2.1-3: Study Area Zoning 
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More details on zoning in each community’s portion of the study area are provided below. 


Medford | Medford’s zoning code, little-changed since 1965, is mostly built around single- 
use principles. The City has applied a special “Mixed Use Zone” to Station Landing alone, 
which governs according to floor area ratio, while the rest of the city is governed by setbacks 
and height limits. 


Everett | Everett’s zoning is primarily single use, but much of the study area in Everett falls in 
special zones, including: 

o The “Lower Broadway Economic Development District” near the Mystic River and 
Encore Boston Harbor casino/hotel. This district is a patchwork of single-use zones, 
often at the individual parcel level, that seeks to guide and define the mixed-use 
development vision of the 2012 Lower Broadway Master Plan; and 

o The “Riverfront Overlay District” along the Malden River, which is specifically limited 
to multifamily housing, lodging, research and development, offices, and sit-down 
restaurants with more permissive height limits and density than the rest of the city. 


Malden | Malden maintains a generally single-use zoning code. The Commercial Street 
corridor along the Malden River is undergoing study, whichmay result in changes to its 
Zoning. It is currently zoned for a combination of industrial and “Highway Business” (i.e., 
larger-scale office and retail) uses. 


Somerville | Somerville’s zoning code - comprehensively restructured in 2019 - includes no 
single-use zones. The Assembly Square mixed-use special district and small amounts of light 
industrial “Fabrication” and “Commercial Industry” zones make up the remainder of the 
study area. 


2.1.4 Planned Developments (Proposed and Under Construction) 


Looking at the current land use in the local study area gives a snapshot of a dynamic landscape. 
While widespread changes may take years, numerous development projects have been proposed or 
are actively under construction in the study area, making the near-term future slightly different than 
existing conditions. These developments, identified from the document libraries of the planning 
boards or zoning boards of appeals for Medford Everett, and Somerville are depicted in Figure 2.1-4, 
as of October 31, 2020. No large developments were identified for the study area in Malden. 
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Figure 2.1-4: Developments (Proposed and Under Construction) 
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the first floor of some developments to achieve a mixed-use label, no development included 


significant residential and commercial uses at once: 


e Residential Developments | The smallest of the developments plans to add 27 units to the 
study area, with smaller single or two-family projects excluded. The area also includes much 
larger-scale residential projects (65 Norman Street in Everett has nearly 400 units), as well 


as Section 40B affordable housing proposals. The larger residential projects in all three 


communities are typically located in areas where the prevailing land use is not residential, 


and sometimes in areas not zoned for residences. 


e Commercial Developments | Commercial developments are centered around Assembly 


Square in Somerville, including three major office/lab/research projects along Middlesex 


Avenue. 
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2.2 Socioeconomic Conditions 


The area surrounding the Circle is fast-growing and diverse, with a high percentage of minority 
populations among the five cities in the broader area. Ensuring that the needs of these communities 
are met will be essential for any Wellington Circle alternative. For demographic purposes, the local 
study area was used where possible, in addition to a regional study area incorporating the 
municipalities of Everett, Somerville, Malden, Medford, and Revere. 


2.2.1 Population 


The study area has an estimated 2020 population of 36,534, as shown in Table 2.2-1. Many of the 
most densely populated portions of the area are found in long-established neighborhoods such as 
Winter Hill in Somerville and the residential portions of Medford north and west of Wellington Circle. 
The less dense portions of the study area tend to be those along the Mystic and Malden Rivers, 
though an exception to this is the densely populated area that includes the Rivers Edge development 
on the western shore of the Malden River in Medford. (See Figure 2.2-1.) 


Table 2.2-1: Local and Regional Study Area Population 


pet Bal [eee Meee 


cae N/A* 41,667 59,450 50,113 51,795 75,754 


Population 

2020 

Population 36,534 41,039 68,550 64,230 50,967 83,657 
Estimate? 

2040 

Population 43,197 44,906 73,815 70,389 55,413 97,606 
Projection? 
Change in Pop. 
2020-2040 
Pct. Change in 
Pop., 2020- 18% 9% 8% 10% 9% 17% 
2040 

*2010 data not available for local study area defined by TAZs 


6,663 3,867 5,265 6,159 4,446 13,949 


1 US Census Bureau, Decennial Census, 2010 
2 Metropolitan Area Planning Council (MAPC) 
3 MAPC 
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Figure 2.2-1: 2020 Population Density in Study Area 
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The study area represents a rapidly rising population, expected to increase by roughly 18% to 43,197 
residents in 2040 - a higher rate than any of the cities within the regional study area. Much of this 
population growth, shown in Figure 2.2-2, is associated with areas along the Mystic River, including 
the area around Assembly Square in Somerville and the area immediately north of the Mystic River 
Reservation in Medford, portions of which are expected to more than double in population. As 
detailed in Section 2.1, these areas have been programmed for growth, with numerous 
developments in the pipeline in the Assembly Square area. The Rivers Edge area in Medford, 
however, is projected to see a population decline of nearly one-fourth - likely related to changes in 
land use - while the predominantly industrial area east of the Encore Casino in Everett is also 
expected to see a decrease in population. 
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Figure 2.2-2: Study Area Population Change 2020-2040 
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Age and Race 


The largest age bracket of the population in each of the cities in the regional study area is age 25- 
34. Somerville has the youngest population among the regional study area cities, with a median age 
of 32 years. The median age in Medford, Malden, Everett, and Revere varies between 37 and 40.4 
The distribution of age is shown in Figure 2.2-3. 


In terms of racial composition, Medford and Somerville are very similar, with 74% of the population 
identifying as non-Hispanic white. Revere is 55% non-Hispanic white. Malden and Everett, by 
contrast, are both majority-minority cities, with 48% and 45% of the population identifying as non- 
Hispanic white, respectively.5 Population by race is shown in Figure 2.2-4. 


4 US Census Bureau, American Community Survey, 2018 5-year estimates 
5 US Census Bureau, American Community Survey, 2018 5-year estimates 
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Figure 2.2-3: Age Distribution in Regional Study Area Cities 
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Figure 2.2-4: Racial Composition by City 
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2.2.2 Households 


Of the more than 15,000 households in the local study area, 33% are one-person households, a 
higher rate than the city-wide rate in any of the regional study area cities (Somerville is highest at 
31%). Similar to the regional study area, four-person households in the local study area are 
comparatively low, at 16%. Household size by city is shown in Figure 2.2-5. The changes in number 
of households in the regional study area between 2020 and 2040 are shown in Table 2.2-2 and in 
the local study area in Figure 2.2-6. 


Table 2.2-2: Household Changes 2020-2040 


poe os Ee 


2020 Households 15,068 17,214 26,635 25,427 22,284 Slo eV 
2040 Households 18,545 19,558 30,056 29,093 25,163 45,258 
Change in HHs 3,477 2,344 3,421 3,666 2,879 8,526 
Percent Change 23% 14% 13% 14% 13% 23% 


Figure 2.2-5: Household Sizes by City 
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6 Boston Region MPO, Household by TAZ data provided by Central Transportation Planning Staff, 2020 
projection 
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Figure 2.2-6: Study Area Household Change 2020-2040 
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In Everett, Malden, and Somerville, over 50% of housing units are renter occupied. Medford is the 
only city with more owner-occupied than renter-occupied housing. Vacancy rates within the regional 
study area range from 4-6%.7 


Household incomes in the local study area are generally higher than those city-wide in Everett and 
Revere, but lower than those in Medford and Somerville. As shown in Table 2.2-3, 28% of 
households in the study area are considered low-income (less than $35,000), while 41% are 
medium-high- or high-income households.89 


7 US Census Bureau, American Community Survey, 2018 5-year estimates 

8 Boston Region MPO, Household by TAZ data provided by Central Transportation Planning Staff, 2020 
projection 

2 Household income data shown in Table 2-2.2 represents income groups in 2011 Dollars based on 
MassDOT's 2011 Statewide Household Survey and the 2010 U.S. Census data. Note that the definition of low- 
income differs from that used by the Boston Region MPO in the Environmental Justice analysis. 
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Table 2.2-3: Household Income Brackets 


rae [eet [tn [a 


28% 28% 28% 27% 33% 19% 


Low-income 

(Less than $35,00) 
Med Low-income 
($35,000 - $74,999) 
Med High- or High- 
income ($75,000+) 


31% 36% 30% 27% 32% 35% 


41% 36% 42% 46% 35% 46% 


Mode Share 


Within the regional study area, city-wide rates of households without a vehicle range from 11% 
(Medford) to 24% (Somerville). The local study area falls in the middle of this range, with 18% of 
households having no vehicles available. 1° 


In the regional study area, aside from Somerville, the majority of commuters drive alone to work, as 
shown in Figure 2.2-7. Somerville, meanwhile, has much higher rates of walking and biking, with 
nearly a fifth of the population choosing these modes. 11 


Figure 2.2-7: Commuter Mode Shares in Regional Study Area Cities 
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2.2.3 Environmental Justice 


Executive Order 12898, “Federal Actions to Address Environmental Justice (EJ) in Minority 
Populations and Low-Income Populations” of February 11, 1994 lays the groundwork for the Boston 
Region Metropolitan Planning Organization’s (MPO) transportation equity program. The program 


10 US Census Bureau, American Community Survey, 2018 5-year estimates 
11 US Census Bureau, American Community Survey, 2018 5-year estimates 
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ensures that EJ populations are provided with equal opportunity to participate in the transportation 
planning and decision-making process. It also ensures that EJ populations share equitably in the 
benefits and burdens of transportation projects and services. Engaging EJ populations in 
transportation decisions is important, as historically low-income and minority populations have 
experienced many negative effects and few benefits of transportation projects. Involving EJ 
communities helps to avoid, minimize, or mitigate disproportionate adverse health and 
environmental effects on these populations. 


The Boston Region MPO defines Environmental Justice communities for analysis and outreach 
purposes. It measures environmental justice populations at the transportation analysis zone (TAZ) 
level and defines criteria for both the minority and low-income thresholds. These areas are defined 
where a cluster of TAZs contain a non-white or Hispanic population that is greater than 28.2% and/or 
when a population’s income is less than 60% of the MPO Region’s median household income 
($45,392). Since all the regional study area cities are within the Boston Region MPO, the same 
definition of EJ populations was used for consistency in the transportation planning process. 


The majority of the study area contains EJ populations, the majority of which meet only the minority 
criteria, as seen in Figure 2.2-8. The Wellington Circle intersection specifically is located with an EJ 
population that meets the minority criteria. There is an EJ population that meets both the income 
and minority criteria in the southern section of the study area in Somerville along I-93. There are no 
EJ populations within the local study area that meet the definition on income alone. 
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Figure 2.2-8: Environmental Justice Populations 
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2.2.4 Employment 


An area is not solely impacted by its residents; the workers active in the area can influence the 
alternatives considered for Wellington Circle. The study area has a considerably high number of 
people working within its bounds at 23,300 - more than the cities of Malden, Everett, and Revere, 
individually. In total, the study area’s employment represents 26% of the total employment of the five 
cities. In contrast, the study area’s population represents just 12% of the total population of the five 
cities.12 Employment density in the study area is shown in Figure 2.2-9. 


12 Boston Region MPO, Data provided by Central Transportation Planning Staff, 2020 projection 
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Figure 2.2-9: Employment Density in Study Area 
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By 2040, the study area is expected to add 6,954 employees, a 30% increase, with the majority of 
the job growth occurring in the vicinity of the Encore Casino in Everett, as well as Assembly Square 
across the river in Somerville (Figure 2.2-10). This rate surpasses that of all regional study area cities 
except Somerville, which is projected to see a 59% increase in total employment by 2040. Much of 
this growth may be overlapping in the Assembly Square area, which is expected to have nearly 5000 
more employees in 2040 than 2020.13 Notable as well is the growth in the Rivers Edge Drive area of 
Malden which, while projected to decline in population, is expected to see significant growth in 
employment. Employment growth in the regional study area is shown in Table 2.2-4. 


13 Boston Region MPO, Employment TAZ data provided by Central Transportation Planning Staff, 2020 and 
2040 projections 


27 


Wellington Circle Study 4 


Table 2.2-4: Employment Change in Local and Regional Study Area, 2020-2040 


aoe Everett Medford Revere Somerville 
Study Area 


ape0 23,300 15,985 15,522 21,032 9,130 27,838 
Employment 

_— 6,954 17,264 15,666 22,918 9,272 44,281 
Employment 

Change in Emp. 32,254 1,279 144 1,886 142 16,443 
Percent Change 30% 8% 1% 9% 2% 59% 


Figure 2.2-10; Study Area Employment Change 2020-2040 
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2.3 Public Health Conditions 


Understanding public health is an essential component of developing alternatives for Wellington 
Circle. Changes to transportation can impact public health by affecting how people travel and what 
they can access in their area, such as healthy food and healthcare. 


Depending on the availability of data, both the local and regional study areas were used to evaluate 
public health conditions. Community-level public health data from the study area’s municipalities - 
Everett, Malden, Medford, and Somerville - were used to compile profiles of health conditions. 


The Massachusetts Department of Public Health - Bureau of Environmental Health provides public 
health data via the Massachusetts Environmental Public Health Tracking (EPHT) website. While the 
data for some public health indicators in the EPHT are available by community, others are only 
available at larger scales such as State, County, Emergency Preparedness Region, and MA Executive 
Office of Health & Human Services (EOHHS) Region. The Wellington Circle study area includes 
portions of EOHHS Region Three - Northeast (Medford, Malden, Everett) and EOHHS Region Four - 
Metro West (Somerville). EPHT was used to compile data on hospitalization, pediatric type | and type 
Il diabetes, and pediatric asthma. 


Other federal and local data were referenced as necessary. The data sources are identified 
throughout the section. For this analysis, data was compiled by community, where possible, and by 
EOHHS Region or County if community level data was not available. The entire study area is within 
Middlesex County. The data for each indicator was pulled from the most recent year(s) of data 
available. 


2.3.1 Community Health Needs Assessments (CHNA) 


Community health needs assessment (CHNA) reports, published by healthcare providers and often 
covering multiple cities and towns, provide insight into health priorities for the communities within 
the study area. Relevant findings from recent CHNAs for communities in the study area are 
summarized in Table 2.3-1. 
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Table 2.3-1: CHNA Findings Summary 


Communities 


Mount Auburn 2018 Somerville Socioeconomic status, housing, 
Hospital14 transportation leading social determinants 
of health 


- Lack of transportation a major concern due 
to cost, schedule inflexibility, unreliability 
- Healthy food a concern for low-income 


families 
Melrose/Wakefield 2019 Everett, - Mental health, substance use, chronic 
Healthcare15 Medford, disease, and access to care among top 
Malden health concerns 


- Top community needs identified as housing 
stability, employment, education, and 
transportation 

- Transportation options to access healthcare 
particularly of concern to older adults 


Everett/Malden 2019- Everett, - Housing availability and stability, access to 
Collaborative for 2020 Malden healthy food, economic stability, and access 
Community Health to care among top health concerns 
Improvement?*6 - Transportation a concern regarding access 


to healthy food 


The following summarizes the major concerns directly relevant to the Wellington Circle Study from 
the CHNAs across the study area and the relevant concerns consistent to all areas. 


e Across all communities in the study area, access to health care and services was identified 
as a primary concern. 

e Most communities also noted access to healthy and affordable food was a public health 
concern. 

e In Somerville, despite the strong public transit system, it was noted that barriers exist related 
to health care access, including cost of transportation, inflexibility of schedules, and 
unreliability of service. 


14 mer Auburn Hospital (MAH). 2018 sae ee Health Needs Assessment. Accessed at 
burnh I. fil 


15 MelroseWakefield Healthcare ee Community Health Needs Assessment 2019. Accessed at: 
https://www.melrosewakefield.org/wp-content/uploads/2017/07/2019-MWHC-CHNA-report-FINAL- 
updated.pdf 

16 Everett/Malden Collaborative for Community Health Improvement, 2019/2020 Community Health Needs 
Assessment. Accessed at: https://hhsf.sharefile.com/share/view/s8a32eac8de247189 
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2.3.2 Baseline Public Health Information 


Beyond the summary views given by the CHNAs, existing public health data was compiled as 
available to better understand factors in the study area communities. Generally presented as five- 
year averages and compared with statewide numbers, this data identifies specific needs for 
improvement in the community. In the tables below, statistical significance indicates how likely the 
variance of each public health indicator from the statewide prevalence is due to chance. 


2.3.2.1 Hospitalization 


Hospitalization data, shown in Table 2.3-2 through Table 2.3-4, represents the five-year annual 
average for the period from 2012-2016 (most recent five-year period available in EPHT). Generally, 
the rate of hospitalization for asthma, COPD, and myocardial infarction in communities within the 
study area is not statistically significantly different from the statewide rate, though Everett has a 
statistically significantly higher rate of hospitalization for COPD. Hospitalization rates for congestive 
heart failure, stroke, and hypertension were not available from EPHT data. 


Table 2.3-2: Annual Average Age Adjusted Rates of Hospital Admission for Asthma per 10,000 
People (2012-2016) 


Age : 
f 
risa) baste Adjusted — ) COMMidence |. tistical Significance 
Count § Population Intervals 
Rate 
Statewide 7,484 6,781,208 11.0 11.1 11.0-11.2 N/A 
Everett 61 45526 135 13.8 igacags VOtSeNstealy 
significantly different 
Malden 68) |es979) oe | laa per ise: | (poeta 
significantly different 
Medford 55 58839 94 98 Poiay. Otsiieiealy 
significantly different 
Somenille 53 76706 69 89 65 tai | ekstatsteally 


significantly different 


Data source: Massachusetts Department of Public Health Bureau of Environmental Health, EPHT website 
https://matracking.ehs.state.ma.us/Health-Data/Asthma/hospitalization.html 
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Table 2.3-3: Annual Average Age Adjusted Rates of Hospital Admission for COPD per 10,000 People 


(2012-2016) 
Case Census 
Count Population 
Statewide 14,429 4,668,344 
Everett 97 30,453 
Malden 123 45,316 
Medford 127 42,273 
Somerville 100 56,487 


Crude 


Rate 


SONS) 


31.7 


27.1 


30.0 


17-3 


Age : 
Adjusted Confidence 
Intervals 

Rate 

Qi AL 26.9 - 27.3 
34.9 27.9 - 41.8 
28.9 23.8 - 34.0 
27.0 22.3 - 31.7 
26.9 21.6 - 32.2 


Statisti 


N/A 

Statistically significantly 
higher 

Not statistically 
significantly different 
Not statistically 
significantly different 
Not statistically 
significantly different 


Data source: Massachusetts Department of Public Health Bureau of Environmental Health, EPHT website 
https://matracking.ehs.state.ma.us/Health-Data/copd.htm! 


Table 2.3-4: Annual Average Age Adjusted Rates of Hospital Admission for Myocardial Infarction per 
10,000 People Age 35+(2012-2016) 


Case Census 

Count | Population 
Statewide 11,229 3,739,354 
Everett 76 22,631 
Malden 94 33,032 
Medford 105 31,750 
Somerville 81 33,129 


30.0 


33.6 


28.6 


33.0 


24.3 


Age ; 
Aajiciod Confidence 
Intervals 

Rate 

26.7 26.5 - 26.9 
34.5 26.7 - 42.2 
28.2 22.5 - 33.9 
27.8 22.5 - 33.1 
25.5 19.9 - 31.1 


Statistical Significance 


N/A 

Not statistically 
significantly different 
Not statistically 
significantly different 
Not statistically 
significantly different 
Not statistically 
significantly different 


Data source: Massachusetts Department of Public Health Bureau of Environmental Health, EPHT website 
https://matracking.ehs.state.ma.us/Health-Data/Heart_Attack_Hospitalization.html 
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2.3.2.2 Pediatric and adult obesity 


Compared to nationwide obesity rates, Massachusetts has lower rates of obesity in youth, high 
school students, and adults, as seen in Table 2.3-5. Obesity data at the individual community level is 
limited. The percentage of overweight or obese children (grades 1, 4, 7, 10) in all study area 
communities was higher than the statewide total percentage in the period from 2010-2011 (See 
Table 2.3-6). Adult obesity data was available at the state and county level. Middlesex County had a 
far lower age adjusted percentage of adult obesity than the state overall according to 2016 data 
(See Table 2.3-7). 


Table 2.3-5: Youth, High School, and Adult Nationwide and State Obesity Rates 


Massachusetts Obesity Rate Nationwide Obesity Rate 


Youth (Children 10-17) 11.8% 15.5% 
High School Students 14.2% 15.5% 
Adults 25.2% 42.4% 


Source: State of Childhood Obesity Website, https://stateofchildhoodobesity.org/states/ma/. Youth data 
derived from 2018-19 National Survey of Children’s Health (NSCH). High School data derived from 2019 
Youth Risk Behavior Surveillance System (YRBSS). Adult data derived from 2019 Behavioral Risk Factor 

Surveillance System (BRFSS). 


Table 2.3-6: Overweight or Obese Children in Grades 1, 4, 7, 10 in Massachusetts School Districts 
(2010-2011) 


Total number of 


Overweight or 


ee : ‘ - 
School District ee) Fe Overweight (%) Obese (%) Obese (%) 
Statewide Total 205,975 16.7 15.7 32.3 
Everett 1,627 19.5 26.7 46.2 
Malden 1782 Any) 20.1 Sno 
Medford 1,439 17.2 19.5 36.7 
Somerville 1,377 AL 25.9 43.6 


Source: The Status of Childhood Weight in Massachusetts 2011 Report, Bureau of Community Health and 
Prevention Massachusetts Department of Public Health 


Table 2.3-7: Massachusetts Adults with Obesity (2016) 


aaa eer : Lower Limit Upper Limit 
Percentage 
Statewide 1,319,986 49.5 40.1 59.0 
Middlesex County 271,044 21.6 20.4 22.9 


Source: United States Diabetes Surveillance System, Division of Diabetes Translation, CDC 
https://gis.cdc.gov/grasp/diabetes/DiabetesAtlas.html. According to CDC, upper limit is the maximum or 
highest value in the confidence interval and the lower limit is the lowest value. 
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2.3.2.3 Pediatric and adult diabetes (including Type II) 


Pediatric diabetes prevalence represents data for children enrolled in grades Kindergarten through 
8th grade for school year 2016-2017 by county. Middlesex County cases were not statistically 
significantly different from statewide cases per 1,000 students for Type | pediatric diabetes, see 
Table 2.3-8. Similarly, Middlesex County cases were not statistically significantly different from 
statewide cases per 100,000 for Type II pediatric diabetes, see Table 2.3-9 below. Adult diabetes 
rates were also available at the county level and represent 2016 data. Compared with the statewide 
age adjusted rate, Middlesex County has a lower rate of adult diabetes (See Table 2.3-10). 


Table 2.3-8: Pediatric Diabetes Type | Cases per 1,000 Students (School Year 2016-2017, Public 
charter and private schools combined) 


Student Student 95% 
Confidence | Statistical Significance 
Interval 
Statewide 1,586 679,336 2.3 2.2-2.4 N/A 


Not statistically 
significantly different 


Data source: Massachusetts Department of Public Health Bureau of Environmental Health, EPHT website 
https://matracking.ehs.state.ma.us/Health-Data/diabetes-pediatric.html 


Case Enrollment 
Count Count 


Middlesex County 363 155,691 2.3 2.1-2.6 


Table 2.3-9: Pediatric Diabetes Type |! Cases per 100,000 Students (School Year 2016-2017, 
Public, charter and private schools combined) 


Student Student 95% 
Confidence 


Interval 


Cases per 
Case Enrollment B 


Count Count 
Statewide 71 679,336 10.5 8.1-12.9 N/A 


Statistical Significance 


100,000 


Not statistically 


i 17 1 1 : .7-16. 
Middlesex County 55,69 10.9 5.7-16.1 significantly different 


Data source: Massachusetts Department of Public Health Bureau of Environmental Health, EPHT website 
https://matracking.ehs.state.ma.us/Health-Data/diabetes-pediatric.html 


Table 2.3-10: Adult Diabetes (2016) 


Crude Total Adults Age Adjusted 
Rate (2016) Confidence Interval 
Statewide 506,608 (SS 


Middlesex County 91,249 6.8 6.2-7.4 


Source: United States Diabetes Surveillance System, Division of Diabetes Translation, CDC 
https://gis.cdc.gov/grasp/diabetes/DiabetesAtlas.html 
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2.3.2.4 Pediatric and adult asthma 


Pediatric asthma prevalence represents data from children enrolled in grades Kindergarten through 
8th grade for school year 2016-2017. In Massachusetts, one out of every eight students has 
asthma.1’ Based on the most recent year of data available, each community within the study area 
has statistically significantly lower prevalence of pediatric asthma as compared to statewide 
prevalence, see Table 2.3-11. 


Data concerning adult asthma prevalence was only available at the state level. Massachusetts state 
asthma prevalence for both adults and children were higher than nationwide prevalence, based on 
2017 data, see Table 2.3-12. 


Table 2,.3-11: Pediatric Asthma Prevalence per 100 Students (School Year 2016-201 7, Public, 
charter and private schools combined) 


Student Student Srorlcnce 95% 
Case Enrollment (%) Confidence Statistical Significance 
Count Count ; Interval 
Statewide Sop70m Narsese 12.4 12.0 - 12.2 N/A 
Everett 515 5,231 9.8 96-467 “Teusteally’slemneantly 
lower 
Malden 587 5,392 10.9 Horomia a (ca cue any siemilicany 
lower 
Medford 350 3,689 9.5 Seados ~otealee ean 
lower 
Somerville 431 4,073 10.6 Geren) po ee Semicon 


lower 


Data source: Massachusetts Department of Public Health Bureau of Environmental Health, EPHT website 
https://matracking.ehs.state.ma.us/Health-Data/Asthma/pediatric.html 


Table 2..3-12: Child and Adult Nationwide and State Asthma Prevalence (2017) 


Prevalence (%) Standard Error 


Nationwide - Adult Toll 0.20 
Massachusetts - Adult 119 0.68 
Nationwide - Children 8.4 0.38 
Massachusetts - Children 15.8 3.05 


Source: 2017 National Health Interview Survey (NHIS) Data, 
https://www.cdc.gov/asthma/data-visualizations/prevalence.htm. 


17 https://www.mass.gov/guides/phit-data-pediatric-asthma 
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2.3.3 Injuries and fatalities related to crashes 


Crash data represents average community level data for the five-year period from 2015-2019. 
Medford had the highest average number of crashes out of all the communities in the study area, 
and the highest average number of crashes that were fatal or resulted in serious injury, see Table 
2.3-13 below. Malden had the second highest average number of crashes with the highest average 
number of pedestrian and motorcycle related crashes at 49 and 14, respectively. Somerville had the 
third highest number of crashes and the highest average number of bicycle related accidents, see 
Table 2.3-14 below. 


Table 2.3-13: 5-year Average Crashes by Severity and Municipality (2015-2019) 


Total Crashes Serious Injury 


Statewide 142,080 336 2,356 
Everett 443 1 8 
Malden 930 dL 17 
Medford 1,203 2 22 
Somerville 855 iL 13 


Source: MassDOT Impact - Crash Data, https://apps.impact.dot.state.ma.us/cdp/home 


Table 2.3-14: 5-year Average Crashes by Type and Municipality (2015-2019) 


Total Crashes Pedestrian Bicycle Motorcycle 
Related Crash § Related Crash | Related Crash 


Statewide 142,080 223i, 1,369 1,845 
Everett 443 20 7 8 
Malden 930 49 14 14 
Medford 1,203 33 17 a3 
Somerville 855 44 BIS) 10 


Source: MassDOT Impact - Crash Data, https://apps.impact.dot.state.ma.us/cdp/home 


2.3.4 Built Environment and Public Health 


The built environment is comprised of the man-made physical characteristics of a community’s 
spaces for living, learning, working, and recreation. This includes housing, schools, businesses, 
streets, sidewalks, open spaces, utilities, transportation, and more. As seen below, the quality of the 
built environment is directly related to overall community public health. 18 


18 https://www.cdc.gov/nccdphp/dnpao/state-local-programs/built-environment-assessment/index.htm 
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Impact of Built Environment on Public Health 


Quality of Built High-Quality Built 
i Environment 
Environment as 
. Well-designed 
Aspect of Built TURE R(OGaI pees loners 
H transportation pee, 
Environment eset groceries 
Effect on Reduction in Improved roadway Ability to exercise 
Behavior vehicle emissions safety and eat healthy 
Im pa cton Pier denote Fewer traffic Reduced risk of 
: raenirator fatalities and chronic diseases 
Public Health iebaeoatl Injuries (diabetes, obesity) 


diseases (asthma) 


2.3.4.1 Complete Streets 


There are numerous strategies and aspects of the built environment that can help to improve public 
health. One of these is to adopt an approach to transportation policy and infrastructure design that 
considers the needs of all users. A complete street provides safe and accessible options for all travel 
modes (walking, biking, transit and vehicle) for people of all ages and abilities. MassDOT incentivizes 
complete streets through the Complete Street Funding Program that facilitates improved pedestrian, 
bicycle, and transit travel for all users, while achieving equity across municipalities.19 In 2014, 
Somerville was the first municipality in the state to enact a Complete Streets Ordinance.2° The City of 
Malden Complete Streets Policy was signed in 2016,21 while Everett also has a Complete Streets 
initiative led by the Transportation Planning Division.22 In 2019, The City of Medford received a 
Complete Streets grant from MassDOT for improvements at multiple intersections. Example project 
elements include installing curb extensions, curb ramps, striping, pavement markings, rectangular 
rapid flashing beacons (RRFB), and signage to enhance safety and accessibility.23 


19 https://masscompletestreets.com/Content/Docs/CompleteStreetsAnnualReporntFY18%20(2).pdf 
20 https://www.somervillebydesign.com/transportation/complete-streets/ 

21 City of Malden, Complete Streets Policy, October 2016. 
https://www.cityofmalden.org/DocumentCenter/View/841/Complete-Streets-Policy-PDF 

22 http://www.cityofeverett.com/508/Transportation-Planning-Division 

23 http://www.medfordma.org/complete-streets/ 
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2.3.4.2 Active Transportation 


Another way to improve public health through the built environment is to promote active 
transportation, such as walking and bicycling, into transportation planning. Active transportation 
provides opportunities for recreational exercise and builds physical activity into daily routines.24 One 
example of this type of strategy is found in the MassDOT Healthy Transportation Policy Directive, 
which requires “incorporation of waking, biking, and transit infrastructure in all projects” funded 
under the Commonwealth’s transportation investment strategy, the Capital Investment Plan (CIP). 


2.3.4.3 Transit-Oriented Development 


Transit-oriented neighborhoods offer a way to prioritize transit, walking, and bicycling over driving. 
This type of development can improve physical activity, decrease traffic and pedestrian injuries and 
fatalities, decrease air pollutants and greenhouse gas emissions, and improve mobility for those 
without cars.25 Transit stations are key to creating connected networks; accessibility to transit via 
pedestrian and bike connections ensures convenient and safe access to multiple modes of 
transportation and those without cars. 


2.3.4.4 Access to Open Space 


Increased access to open space, parks, and trails promotes physical activity. The Everett-Malden 
CHNA lists open space and recreation as a strength of the Everett and Malden communities as 
98.8% of Everett and 92.6% of Malden residents have access to a park within a 10-minute walk. It 
also lists accessibility to parks, open spaces, and bike paths/bike lanes as a strength in both 
communities. The graphic below summarizes local open space, parks, and trails in the study area, 
including recent development updates. 


24 https://www.transportation.gov/mission/health/active-transportation 
25 American Public Health Association, The Hidden Costs of Transportation, March 2010 
https://www.apha.org/- 


/media/files/pdf/topics/transport/hidden health costs of transportation backgrounder.ashx?la=en&hash=F 
711B4B5C507F30BA4D9C4844A089BFD024DC1CC 


38 


WELLINGTON 
CIRCLE STUDY. 


Wellington Circle Study 


Malden River Route 


Mystic Greenways Trail 
System 


Other Resources 


Northern Strand 
Community Trail 


Sources26 27 28 29 


26 https://www.cityofmalden.org/DocumentCenter/View/1975/Malden-River-Walking-Route-Map-PDF 
27 https://biketothesea.org/wp-content/uploads/2020/04/B2C Brochure 2020 Compressed.pdf 

28 Mystic River Watershed Association. Greenways. https://mysticriver.org/greenways 

29 Mystic River Watershed Association. Malden River Works for Waterfront Equity and Resilience. 
https://mysticriver.org/maldenriver 
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2.3.4.5 Access to Healthy Food 


Another way to improve public health through the built environment is ensuring access to healthy 
food. Statewide programs include the “Mass in Motion” Municipal Wellness and Leadership Grant 
program and the Massachusetts Food Trust Program (MFTP), which seeks to improve food security in 
underserved areas by providing loans, grants, and business assistance to local businesses that 
produce, promote, or sell healthy food.2° Current initiatives supported by Mass in Motion in study 
area communities include: Energize Everett, Malden is Moving!, and Mass in Motion Medford.3* 
Additionally, multiple study area municipalities have recently released related assessments and 
plans describing the state of food access in their communities: 


e §6City of Somerville Community Food System Assessment and Plan, July 201832 
e Everett Community Food Assessment & Plan, September 201833 
e Medford Food Security Plan, September 201924 


2.3.4.6 Built Environment Profiles 


Metropolitan Area Planning Council (MAPC) created a scoring system under the Local Access Project 
to evaluate how the built environment affects public health. Using Complete Streets principles, the 
scoring system ranks roadway segments by their potential for providing connectivity between origins 
and destinations - such as schools, shops, restaurants, parks, and transit stations - using active 
transportation.®5 Infrastructure improvements to facilitate walking and biking would be most 
beneficial in areas with high local access scores. The roadway segments with higher composite local 
access scores are shown in darker blue shades in Figure 2.3-1.36 For example, in the Wellington 
Circle area Middlesex Avenue and Route 28 North represent higher local access scores, meaning 
that improvements would be most beneficial for access. Route 16 also scores highly, especially 
westbound toward the Circle. 


30 https://massfoodtrustprogram.org/ 

31 https://www.mass.gov/info-details/directory-of-mass-in-motion-programs 

32 City of Somerville Community Food System Assessment. July 2018. http://www.mapc.or. 
content/uploads/2019/12/2018 Somerville-Community-Food-System-Assessment.pdf 

33 Everett Community Food Assessment & Plan. September 2018. http://www.mapc.org/wp- 
content/uploads/2018/11/Everett-Community-Food-Assessment-and-Plan-and-Appendices Final 3.pdf 
34 Medford Food Security Plan. September 2019. http://www.mapc.org/wp-content/uploads/2019/12/Food- 
Plan-9-27-2019. pdf 

35 Metropolitan Area Planning Council (MAPC). Local Access Scores: Active Transportation Network Utility 
Scores Technical Report, September 2016. 

http://localaccess.mapc.org/assets/pdfs/LocalAccess Technical Report.pdf 

36 The local access scores were rescaled (0-100) based on the log of localized raw utility scores. 
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Figure 2.3-1 Local Health Access 
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MAPC also scores food access by census block group, as shown in Figure 2.3-2. Each score 
represents the availability of healthy food and food store varieties within a quarter of a mile 
walkshed within each census block group.%” The figure also shows food retailers including Farmers 
Markets, Fish & Seafood Markets, Fruit & Vegetable Markets, Meat Markets, and Supermarkets. 


The MAPC dataset represents 2016 data and the stores that were open at that point in time, 
although development has occurred since then. For reference, grocery stores that exist within the 
study area on Google maps, as of July 2022, were included in Figure 2.3-2, although they are not 
reflected in the MAPC data or food access scoring methodology. While convenience stores are part of 
the MAPC data, they are excluded from the figure as they are not representative of healthy food 
options for communities. 


As shown in Figure 2.3-2, seventy-five percent of the study area was categorized with a very low food 
access score, which indicates minimal access to a grocery store for much of the area making up the 
block group. A quarter mile buffer from each food store shows that, although there are food stores in 
the immediate Wellington Circle area, there is limited food access in some of the surrounding areas. 
Residents of the study area would benefit from improved healthy food access by maintaining or 
increasing transportation connectivity across all modes between the study area and areas with 
higher food access scores. 
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Figure 2.3-1: Local Food Access 
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2.4 Environmental Conditions 


Existing environmental conditions cover a wide range of factors, many of which are critical in 
understanding potential constraints early in the planning process to guide decisions regarding the 
development of alternatives and inform the environmental review process during a future design 
phase. These constraints can vary from historic resource protections to watershed and open space 
preservation. Understanding this information can help guide decisions regarding the development of 
alternatives and inform the environmental review process during a future project design phase. 
Additional information is found in the Existing Environmental Conditions Report (See Appendix D). 


A summary of the key environmental resources and compliance considerations is provided in Table 
2.4-1 below. Major considerations are Wellington Circle and associated parkways, as well as Mystic 
River Reservation, which are listed on the Nation Register of Historic Places and subject to the 
jurisdiction of Section 106 of the National Historic Preservation Act and Section 4(f) of the U.S. 
Department of Transportation Act. The Mystic River is a significant environmental feature within the 
study area with protected resources including, wetlands, Waters of the US (WOTUS), Endangered and 
Threatened Species Habitat (Atlantic Sturgeon), and floodplains (1% Annual Chance Flood Hazard). 
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Table 2.4-1: Key Environmental Resources and Compliance Considerations 


Protected Resources Federal Compliance State Compliance 


Mystic River and 
associated vegetated 
wetlands 


Malden River and 
associated vegetated 
wetlands 


Mystic River 
Reservation 


The Fells Connector 
Parkway (including 
Wellington Circle) 


Mystic Valley Parkway 


Revere Beach 
Parkway 


Clean Water Act; Section 404 and 
National Pollutant Discharge Elimination 
System Program; Endangered Species 
Act (Atlantic Sturgeon habitat); FEMA 
floodway 


Clean Water Act; Section 404 and 
National Pollutant Discharge Elimination 
System Program; Endangered Species 
Act (Atlantic Sturgeon habitat); FEMA 
floodway 


Section 106 of the National Historic 
Preservation Act; Section 4(f) of the U.S. 
Department of Transportation Act of 
1966; Section 6(f) of the Land and 
Water Conservation Fund Act; 1% Annual 
Chance Flood Hazard; Article 97 of the 
Massachusetts State Constitution 


Section 106 of the National Historic 
Preservation Act; Section 4(f) of the U.S. 
Department of Transportation Act of 
1966; Contaminated materials and 
substances (AUL sites) 

Section 106 of the National Historic 
Preservation Act; Contaminated 
materials and substances (RCRA site) 
Section 106 of the National Historic 
Preservation Act; Section 4(f) of the U.S. 
Department of Transportation Act of 
1966 
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Massachusetts Wetland 
Protection Act; Chapter 91 of 
the Massachusetts Public 
Waterfront Act; Clean Water 
Act Section 401: State 
Certification of Water Quality 


Massachusetts Wetland 
Protection Act; Chapter 91 of 
the Massachusetts Public 
Waterfront Act; Clean Water 
Act Section 401: State 
Certification of Water Quality 


Massachusetts Historic 
Commission Review; 
Massachusetts Wetland 
Protection Act; Chapter 91 of 
the Massachusetts Public 
Waterfront Act; Clean Water 
Act Section 401: State 
Certification of Water Quality 


Massachusetts Historic 
Commission Review 


Massachusetts Historic 
Commission Review 


Massachusetts Historic 
Commission Review 
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2.4.1 Wetlands and Waterbodies 


Within the vicinity of Wellington Circle, the Mystic River runs northwest-southeast to the south and 
Malden River runs north-south then east within the Mystic River Watershed (see Figure 2.4-1). 
Flowing from Lower Mystic Lake through Arlington, Somerville, Medford, Everett, Chelsea, 
Charlestown, and East Boston, the Mystic River empties into Boston Harbor after a nearly 7-mile 
course. Its watershed supports diverse fish and wildlife populations, including one of the largest river 
herring (alewife and blueback herring) migrations in the Commonwealth. The 2.3-mile Malden River 
flows through Malden, Medford, and Everett. The two rivers converge to the southeast of Wellington 
Circle before the Amelia Earhart Dam. The Dam, built in 1966, divides the river into an upstream 
freshwater impoundment and a downstream tidal estuary. Subsequent construction, including the 
introduction of Interstate 93, filled in many of the surrounding wetlands and allowed for further 
development on the coast. The rivers have a long history of former industrial use, with extensive 
ongoing cleanups, including remediation as part of the construction of the Encore Casino in Everett. 
Currently, the Mystic Greenways program is working to connect 25 miles of parks and paths in the 
riverfront areas.3? 


Figure 2.4-1: Wellington Circle Wetlands and Floodplains 
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The Mystic and Malden Rivers are considered navigable waters by the US Army Corps of Engineers 
(USACE) and are protected as Waters of the United States (WOTUS) under the Clean Water Act. 
Wetland resources in the immediate project study area are associated with tributaries of the Mystic 
River located to the southwest of Wellington Circle within the Mystic River State Reservation. Areas 
of shallow marsh are also present on the north side of Mystic Parkway and northwest of Wellington 
Circle buffered from Route 16 (Mystic Valley Parkway) by a radio transmitter facility. 


The Wetlands Protection Act (WPA), administered by the Massachusetts Department of 
Environmental Protection (MassDEP), protects wetland resources and the public interests they serve. 


37 The Mystic River Watershed Association, 2020 
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The WPA established a 100-foot buffer around vegetated wetlands and banks and a riverfront area 
determined by a 200-foot buffer from each side of the river from the mean annual high-water line. 


Section 404 of the Clean Water Act (CWA) established a program to regulate the discharge of 
dredged or fill material into waters of the United States, including wetlands. The basic premise of the 
program is that no discharge of dredged or fill material may be permitted if: (1) a practicable 
alternative exists that is less damaging to the aquatic environment or (2) the nation’s waters would 
be significantly degraded. 


2.4.2 Floodplains 


The Federal Emergency Management Agency (FEMA) Flood Insurance Rate Maps (FIRM) GIS layer 
displays the floodplains within the project area as recorded on the FEMA Flood Hazard Map 
25017C0437E effective June 4, 2010 and shown in Figure 2.4-21 (MassGIS, 2020). The regulatory 
floodway follows the banks of the Mystic River. Areas with a 1% Annual Chance Flood Hazard are 
associated with the tributaries of the Mystic River located within the Mystic River Reservation. 
Wellington Circle itself is not within a 1% Annual Chance Flood Hazard area. 


Executive Order 149 provides for Massachusetts participation in the National Flood Insurance 
Program and requires state agencies to avoid projects in floodplains to the extent possible (44 CFR § 
60.3 (d)(3)). Areas within the 1% Annual Chance Flood Hazards are regulated by the WPA as 
Bordering Land Subject to Flooding (310 CMR 10.57, 2014). 


2.4.3 Impaired Waterbodies 


Impaired Waterbodies with the potential to be affected by highway runoff generated were reviewed 
per the requirements of Section 303(d) of the Federal Clean Water Act. They are shown in Figure 
2.4-2. The portion of the Mystic River upstream of the Amelia Earhart Dam (Segment ID: MA71-02) 
and the Malden River (Segment ID: MA71-05) are both classified as Impaired, Category 5 “Waters 
Requiring a Total Maximum Daily Load (TMDL)” for Bacteria/Pathogens on the 303(d) list for the 
Massachusetts Year 2014 Integrated List of Waters. TDML serves as a planning tool and potential 
starting point for restoration or protection activities by establishing the maximum amount of a 
pollutant that can occur in a waterbody with the goal of attaining or maintaining state water quality 
standards. 


MassDOT works to incorporate stormwater best management practices (BMPs) into all roadway and 
bridge design projects to meet state and federal regulations: USEPA National Pollution Discharge 
Elimination System (NPDES) Municipal Separate Storm Sewer System (MS4) Permit for discharges of 
highway runoff to impaired waters; and the Massachusetts Stormwater Management Standards as 
found in the Massachusetts Wetlands Protection Act Regulations and Section 401 Water Quality 
Certification Regulations. Although MassDEP is currently not authorized by United States 
Environmental Protection Agency (EPA) to administer the NPDES, Massachusetts has issued a 401 
Water Quality Certification. 
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The NPDES permit program, established in 1972 at section 303(d) of the Clean Water Act, helps 
address pollution from point and non-point source discharges. Under the program, the EPA requires 
states to establish priority rankings for waters and develop TMDLs for impaired waters. States are 
required to submit lists of impaired waters to the EPA for approval. “Impaired” status means that the 
waterway is too polluted or otherwise degraded to meet state water quality standards. Once 
approved under the 303(d) Program, the state continues to study and test the waterway and 
develops a TMDL for specific pollutants. 


Figure 2.4-2: Wellington Circle Impaired Waterbodies and Tidelands 
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2.4.4 Tidelands 


Tidelands under the Massachusetts Public Waterfront Act (Chapter 91) jurisdiction are present at 
Wellington Circle (MassGIS, 2020). The limit of filled tidelands is A.) Outside Designated Port Areas, 
the first public way or 250 feet from mean high water, whichever is farther landward and B.) Inside 
Designated Port Areas, the historic mean high water (MHW) shoreline (i.e., all filled areas). The 
former defines the applicable limit of filled tidelands within the immediate study area. Chapter 91 
regulates activities on both coastal and inland waterways, including construction, dredging, and 
filling in tidelands, great ponds, and certain rivers and streams. 


2.4.5 Protected Wildlife Habitat 


Endangered Species Act (ESA) Section 7 mapper shows portions of the Mystic and Malden Rivers 
within the project area include mapped habitat of a Federally Threatened and Endangered Species, 
the Atlantic sturgeon, as shown in Figure 2.4-3 (EPA, 2020b). Section 7 of the ESA prohibits any 
action that causes a “taking” of any listed species of endangered fish or wildlife. 


The northern long-eared bat is known to occur or may be affected by activities at this location as 
identified using the United States Fish and Wildlife Service (USFWS) Information for Planning and 
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Construction (IPaC) tool (USFWS, 2020). However, IPaC shows critical habitat is not present within 
the project area. 


Mapping maintained by MassGIS indicates priority habitat, estimated habitat, certified vernal pools, 
and potential vernal pools are not present within the immediate project study area. 


The Core Habitat and Critical Natural Landscape data layer from MassGIS developed by the Natural 
Heritage & Endangered Species Program (NHESP) of the Massachusetts Division of Fisheries & 
Wildlife and the Nature Conservancy’s Massachusetts Program was reviewed. South of Wellington 
Circle, the area surrounding the Mystic River Fellsway Bridge carrying the Fellsway (MA Route 28) 
across the Mystic River between Somerville and Medford is considered Core Habitat for Species of 
Conservation Concern and Critical Natural Landscape for Tern Foraging. 


Figure 2.4-3: Wellington Circle Protected Wildlife Habitat 
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2.4.5.1 Areas of Critical Environmental Concern (ACECs) 


According to the Secretary of Energy and Environmental Affairs (EEA), ACECs are not present in the 
immediate project study area. ACECs are areas in Massachusetts that receive special recognition 
because of the quality, uniqueness, and significance of their natural and cultural resources. 


2.4.6 Historic and Archeological Resources 


According to the Massachusetts Cultural Resource Information System (MACRIS) maintained by 
MassGIS, there are several historic sites and areas within the vicinity of Wellington Circle (see Table 
2.4-2 and Figure 2.4-4). The Fells Connector Parkway properties, Revere Parkway properties, Mystic 
River Reservation, and Mystic Valley Parkway within the immediate study area are listed on the 
National Register of Historic Places. Additionally, the Metropolitan Park System of Greater Boston 
lists the Mystic River Reservation and Mystic Valley Parkway within the National Register of Historic 
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Places. Previously unidentified archaeological resources may also be present in this area. The 
location of archaeological resources is privileged information and is not included in this report. 


Table 2.4-2: Historical Resources within the Immediate Study Area 


MACRIS # 


MDF.AB 
(multi-property 
submission) 


MDF.942 
(One property 
within MDF.AB) 


MDF.943 
(one property 
within MDF.AB) 


MDF.Y 
(multi-property 
submission) 


MDF.936 
(One property 
within MDF.Y) 


MDF.933 
(One property 
within MDF.Y) 


MDF.U 


(multi-property 


submission) 


MDF.82 


MDF.68 


Revere Beach 
Parkway 


Revere Beach 
Parkway 


Revere Beach 
Parkway Bridge 
over MBTA Orange 
Line (MBTA Bridge 
#1) 


Fells Connector 
Parkways 


Fells Connector 
Parkway - 
Wellington Circle 
Rotary 


Fells Connector 
Parkway - The 
Fellsway 


Metropolitan Park 
System of Greater 
Boston (includes 
Mystic River 
Reservation and 
Mystic Valley 
Parkway) 
Rolfe, John Abbott - 
Gleason, Joseph 
Merriam House 
Wellington - Walker, 
Frank A. House 


Nat'l Register District 
(12/06/2007). 
Nat'l Register MPS 
(12/06/2007) 
Nat'l Register District 
(12/06/2007). 
Nat'l Register MPS 
(12/06/2007) 


Nat'l Register District 
(12/06/2007). 
Nat'l Register MPS 
(12/06/2007) 


Nat'l Register District 
(05/09/2003). 
Nat'l Register MPS 
(05/09/2003) 
Nat'l Register District 
(05/09/2003). 
Nat'l Register MPS 
(05/09/2003) 
Nat'l Register District 
(05/09/2003). 
Nat'l Register MPS 
(05/09/2003) 


Nat'l Register MPS 
(02/04/2003) 


Community Planning; 
Engineering; Landscape 
Architecture; Transportation 


Community Planning; 
Engineering; Transportation 


Engineering; Transportation 


Community Planning; 
Conservation; Engineering; 
Landscape Architecture; 
Transportation 


Community Planning; 
Engineering; Landscape 
Architecture; Transportation 


Community Planning; 
Engineering; Landscape 
Architecture; Recreation; 

Transportation 


Community Planning; 
Conservation; Engineering; 
Landscape Architecture; 
Politics Government; 
Recreation; Transportation 


Queen Anne, Stick Style 
Architecture 


Italianate Architecture 
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Figure 2.4-4: Wellington Circle Natural, Historic and Cultural Resources 
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Any projects that require funding, licenses, or permits from federal agencies must be reviewed in 
compliance with Section 106 of the National Historic Preservation Act of 1966. Section 106 requires 
federal agencies to consider the effects of their actions on historic properties. “Section 106 review,” 
follows a specific process, which is guided by federal regulations (36 CFR 800). In Massachusetts, 
these steps are taken in consultation with the Massachusetts State Historic Preservation Officer 
(SHPO). The Massachusetts Historical Commission (MHC) is the office of the SHPO. Other interested 
parties such as local historical commissions or Indian Tribes are also consulted. 


Any projects that require funding, licenses, or permits from any state agency must be reviewed by 
MHC in compliance with Massachusetts General Laws Chapter 9, sections 26-27C. This law created 
the MHC, the office of the State Archaeologist, and the State Register of Historic Places among other 
historic preservation programs.38 The information provided below is taken from the National Register 
of Historic Places forms for each historic property within the study area. 29 


2.4.6.1 The Fells Connector Parkways (ID: MDF.Y Multiple Property Submission) 


The Fells Connector Parkways in Medford and Malden, consisting of the Y-shaped system of 
roadways known as The Fellsway, Fellsway East, and Fellsway West, are significant as some of the 
earliest connecting parkways designed for the Metropolitan Park Commission (MPC) by Olmsted, 
Olmsted, and Eliot and its successor firm, Olmsted Brothers. They are emblematic of the firm’s 
principles of parkways creation. Curvilinear divided parkways that run north through early 2O0th- 
century residential and commercial neighborhoods, the Fells Connector Parkways connect the 


38 MHC, 2020 
39 https://www.nps.gov/subjects/nationalregister/database-research.htm 
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Middlesex Fells Reservation directly with Boston, the Mystic River Reservation (and Parkway), and 
the Revere Beach Parkway (all of which are discussed in separate nominations). 


The Fells Connector Parkways have been determined to possess integrity of location, design, setting, 
materials, workmanship, feeling, and association. These parkways meet National Register Criteria A 
and C in the significance areas of Community Planning and Development, Conservation, Engineering, 
Landscape Architecture and Transportation at the state level and fulfill the Parkways Registration 
Requirements for the associated Connecting Parkway property subtype, under Section F of this 
Multiple Property Documentation Format nomination. The period of significance for the Fells 
Connector Parkways is from 1895 (when takings for the parkways began) to 1956 when 
reconstruction work was completed. 


The Fellsway (ID: MDF.933) 


The Fellsway is a continuation of the travel lanes of Fellsway West, from its intersection with Fellsway 
East in Malden, and progresses south in a gently curvilinear course to the northern end of Wellington 
Bridge in Medford. The eastern terminus of the parkway corresponds to a line of convenience drawn 
south from the northwestern corner of Fellsway East where it intersects with Fellsway West and The 
Fellsway. Fellsway West continues east of this line. The southern terminus of The Fellsway 
corresponds to a line of convenience drawn across the parkway at the northern end of Wellington 
Bridge, which is not a part of this nomination. 


Wellington Circle Rotary (ID: MDF.936) 


Wellington Circle Rotary is a large traffic rotary. It began in the late 1890s as a small intersection at 
the point where Middlesex Avenue and The Fellsway diverged. In 1931, the MDC built a rotary to 
improve the connection of The Fellsway with Revere Beach Parkway, an intersection further strained 
by the connection of Mystic Valley Parkway (discussed in a separate nomination for Mystic Valley 
Parkway) in 1936. Wellington Circle was substantially enlarged and reconstructed in 1941, at which 
point the Metropolitan District Commission (MDC), a predecessor agency to DCR, also completed a 
planting plan for 25 different species of bushes on the landscaped central rotary and associated 
landscaped traffic islands. Wellington Circle was reconstructed again in 1956. Today it is an 
enormous, complicated rotary with numerous large and small traffic islands used to direct traffic and 
create (or prevent) turning lanes. Because it was built and reconstructed within the period of 
significance, it is considered a contributing element of the parkways. 


2.4.6.2 Revere Beach Parkway (ID: MDF.AB Multiple Property Submission) 


Revere Beach Parkway, a curvilinear divided highway that runs generally east-west through early 
20th-century residential and commercial neighborhoods, is significant as one of the earliest 
connecting parkways designed for the Metropolitan Park Commission (MPC) by Olmsted, Olmsted 
and Eliot and its successor firm, Olmsted Brothers.4° The Parkway, intended as a link between the 
Mystic River and Middlesex Fells Reservations to the west and the Revere Beach Reservation to the 
east, was one of the first parkways suggested by Charles Eliot in his 1893 report to the Temporary 
Commission. Revere Beach Parkway is emblematic of the firm’s principles of parkways creation. 


40 Note: In 1920, the MPC became the Metropolitan District Commission [MDC]. In July 2003, the MDC was 
reorganized as the Division of Urban Parks and Recreation within the newly created DCR 
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Revere Beach Parkway possesses integrity of location, design, setting, materials, workmanship, 
feeling, and association. It meets National Register Criteria A and C in the significance areas of 
Community Planning and Development, Engineering, Landscape Architecture and Transportation at 
the State level and fulfills the Parkways Registration Requirements for the associated Connecting 
Parkway property type, under Section F of this nomination. The period of significance for Revere 
Beach Parkway is 1897, when construction first began, through 1957. 


Revere Beach Parkway (ID: 942) 


Revere Beach Parkway is a curvilinear roadway that travels through a variable topography. From its 
commencement in the north edge of the marshes of the Mystic River, the Parkway follows the course 
of several inland waterways, including the Malden River, Mill Creek, and Sales Creek. Because of the 
heavy industrial development these waterways historically attracted, particularly at the turn of the 
19th and 20th centuries, views toward the waterways are often blocked by large brick industrial 
buildings and complexes. Intermittently, the nearby topography rises above the grade of the roadway 
offering medium-distance views of various residential developments, industrial pockets, and the 
Boston skyline. Much of the topography of this part of the Boston Basin is dominated by glacial 
drumlins and the roadway's course, after leaving the wetlands surrounding the Mystic River, skirts 
the edges of four major hills in Everett, Chelsea, and Revere — Mount Washington, Powder Horn Hill, 
Fennos Hill, and Young's Hill — before terminating at Eliot Circle. The roadway itself is moderately 
hilly and travels at a variable elevation that ranges from 10 to 40 feet above sea level. 


2.4.6.3 Metropolitan Park System of Greater Boston (ID: MDF.U Multiple Property Submission) 


The Metropolitan Park System, established by the Metropolitan Park Commission in 1893, is 
significant for its internationally recognized contribution to the American park movement of the 
nineteenth and early twentieth century. It is considered the first regional park and parkway system in 
the country and a work of visionary regional planning. 


Over a century after its creation, the Metropolitan Park System consists of nearly 20,000 acres of 
reservations, parks and parkways. There are seven woodland reservations, three river reservations, 
ten ocean reservations, 162 miles of parkway and a variety of recreational facilities, historic sites, 
and playgrounds in 37 cities and towns in Greater Boston. All are located within 15 miles of the 
Massachusetts State House and are an integral part of the regional open space and transportation 
system used daily by residents of the region. Mystic River Reservation and Mystic Valley Parkway are 
part of the historic Metropolitan Park System. 


Mystic River Reservation and Mystic Valley Parkway 


The Mystic River begins in Winchester and flows southeast through Arlington, Medford, Somerville, 
and Everett before joining with Chelsea Creek near Boston’s Inner Harbor. Early efforts by the MPC 
focused primarily on acquisition of the more pristine upper reaches of the river, particularly the area 
from Medford Center to Winchester. Land acquisition began in 1895 based on principles similar to 
those employed at the Charles River Reservation, which primarily involved purchase of areas with 
scenic or natural value and undeveloped lands. The twofold goal was to protect the river from future 
pollution and to provide readily accessible open space. There was strong public interest in this 
project and the MPC effort was supplemented by municipal contributions and private donations. 
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Mystic River Reservation was much smaller than the other two river reservations, with fewer than 
300 acres acquired by 1899, but was valued because of its recreational potential. The Mystic Lakes, 
at the upper reaches of the river, were the focal point of the Reservation, although only land along 
the eastern edge of the lakes was acquired by the MPC. Another integral component of the Mystic 
River Reservation was Mystic Valley Parkway, which served as a pleasure road and also provided a 
connection to other units of the MPC system. 


2.4.7 Open Space and Recreational Areas 


The banks of the Mystic River are primarily part of Mystic River Reservation under the jurisdiction of 
the Massachusetts Department of Conservation and Recreation. The Mystic River Reservation 
includes various parks and outdoor facilities throughout (See Figure 2.4-5). South of Wellington 
Circle, the Torbert Macdonald State Park is a nature preserve within the Mystic River Reservation 
system. The park abuts the north side of the Mystic River and encompasses much of the Wellington 
Circle immediate project study area, as well as the portion of Route 16 (Mystic Valley Parkway) west 
of Wellington Circle, and the portion of Route 28 (Fellsway) south of the interchange. The park offers 
trails for walking, running, and biking. The Mystic River Master Plan details recommendations for the 
Mystic River Reservation, including limiting access to paved trails, managing invasive species, and 
encouraging the growth of native vegetation.4 A new playground is planned for the northeast corner 
of the Macdonald Park in the Reservation, south of the State Police Barracks. 


Publicly owned open space may be protected through Section 4(f) of the Department of 
Transportation Act. Publicly owned open space that has received Land and Water Conservation Act 
funding is also protected under Section 6(f). Additionally, publicly owned open spaces may be 
protected through Article 97 of the Massachusetts Constitution, which mandates all citizens have a 
right to the quality of life that clean water and undeveloped open space can provide. 


2.4.8 Hazardous Materials and Sites 


According to the EPA, the Project Area contains a RCRA Corrective Action site west of Wellington 
Circle at the Mystic Valley Parkway and Commercial Street intersection. 


Additionally, the Massachusetts Department of Environmental Protection (MassDEP) Bureau of 
Waste Site Cleanup (BWSC) online database identified the release sites that have occurred in the 
immediate project study area and have been reported to MassDEP - listed in Table 2.4-3 below and 
shown in Figure 2.4-5. The Massachusetts Contingency Plan (310 CMR 40.0000) allows three main 
types of preliminary response actions at disposal sites. These are Limited Removal Actions, 
Immediate Response Actions, and Release Abatement Measures. The release action outcomes 
(RAO) codes are as follows: 


e A-2: A permanent solution has been achieved. Contamination has not been reduced to 
background. 

e A-3: A permanent solution has been achieved. Contamination has not been reduced to 
background and an Activity and use Limitation (AUL) has been implemented. 

e PA: Permanent Solution with Conditions and a land use restriction (Activity and Use Limitation) 


41 Massachusetts Department of Conservation and Recreation (DCR), 2009 
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e PC: Permanent Solution with Conditions and no land use restriction. Note that site “conditions 
may require special considerations or management as described in the closure documents. 


Table 2.4-3: Release Sites with AUL Limitations 


aE a Ca 


3-0021584 Commercial St Blake St 30 Commercial St 5/13/2005 
500 East of Fellsway 


2 3-0022235 ecseeeiaa 35 Revere Beach Pkwy A3 11/4/2003 
3 3-0028997 Dealership Repair Shop Area 3780 Mystic Valley Pkwy PA 5/11/2016 
4 3-0025926 Lincoln Mercury Dealership 3780 Mystic Valley Pkwy A2 5/21/2007 
5 3-0002955 Mystic Center Development 451 461 495 Fellsway A3 11/25/2009 
6 3-0010429 No Location Aid 461 Riverside Ave A3 4/17/1996 
7 3-0002366 Nissen Bakery 48 Commercial St A3 6/24/1996 
8 3-0032838  Fellsway Plaza 491 Riverside Avenue PA 10/31/2019 
9 3-0000889 Webster Trucking FMR 49-87 Locust St PC 11/10/1993 


Station Landing - 


1 -00227 
i o East and West Bldgs 


50 And 55 Station Landing A3 4/26/2006 


Fellsway And Mystic 590 & 616 Fellsway & 
11 3-0011747 Wale Pan WGY. 4110 MVP A3 10/31/1995 
12 3-0026958 No Location Aid 760 Fellsway A3 7/29/2010 
MBTA Wellington Sta Revere Beach 
1 -002662 A 10/20/2011 
: Bee rey Facility Pkg Lot Parkway (Rte 16) : ha 
14 @0026aaq Paton Landing Health CUD te De And Earhart Lnds A3. «11/25/2009 
and Garage 


RTN - Release tracking number 
Source: OLIVER: MassGIS's Online Mapping Tool (http://maps.massgis.state.ma.us/) 
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Figure 2.4-5: Wellington Circle Hazardous Materials and Sites 
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2.4.9 Air Quality 


The Clean Air Act (CAA) assigns primary responsibility to individual states to assure compliance with 
the National Ambient Air Quality Standards (NAAQS). Air quality regions that meet the NAAQS fora 
criteria pollutant are designated as being in attainment. Areas that do not meet the NAAQS for one or 
more criteria pollutants are designated by the US Environmental Protection Agency (EPA) as 
nonattainment areas. The EPA Green Book,??2 which lists non-attainment, maintenance, and 
attainment areas, shows that Malden, Medford, and Everett are in areas of the county which are 
designated as being in attainment for all of the National Ambient Air Quality Standards (NAAQS). 


2.4.9.1 Climate and Meteorology 


The climate of the area in which the project is located consists of four distinct Seasons: winter, 
spring, summer, and fall. Winters are cold with snowfall, spring tends to be a transitional period from 
winter to Summer, Summers are hot and humid, and the fall tends to have the most precipitation of 
the four seasons. According to the National Weather Service data, 43 the average annual 
temperature for nearby Boston Logan Airport is 51.5 degrees Fahrenheit. The area typically receives 
slightly over 44 inches of rainfall annually and up to 44 inches of snow. 


2.4.9.2. Ambient Air Quality Data and Trends 


The MassDEP most recent annual air quality monitoring report44 shows that measured pollutant 
concentrations from all stations representative of the study area are below the NAAQS except ozone, 


42 EPA Green Book: https://www3.epa.gov/airquality/greenbook/faq.html 


43 NWS Climate https://w2.weather.gov/climate/getclimate. php? wfo=box 
44See: Mass DEP 2019 https://www.mass.gov/doc/2019-annual-air-quality-report/download 
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where there were five days in 2019 when the 8-hour ozone standard was exceeded. Ambient 
concentrations of carbon monoxide, nitrogen dioxide for the hourly and annual standard, sulfur 
dioxide, and PM1o were within the USEPA’s national ambient air quality standards (NAAQS) in 2019. 
While ozone concentrations have trended downward over the past several decades due to air 
pollution control programs, ozone concentrations vary each year due to varying weather patterns. In 
general, the chemical reactions that produce elevated ozone concentrations occur when high energy 
sunlight (present on hot summer days) facilitates the react of ozone “precursor” pollutants -volatile 
organic compounds (VOCs) and nitrogen oxides (NOx)-which results in ozone formation. An ozone 
exceedance occurs when a monitor records ambient levels of ozone above the standard. Monitoring 
an ozone exceedance does not mean that a violation of the ozone standard has occurred, because a 
violation of an ozone standard (as opposed to an exceedance) is based on three-year averages of 
data at each monitor. Typically, Massachusetts ozone exceedances occur when there is a south or 
southwesterly airflow that transports elevated levels of ozone, VOCs and NOx up the coastal urban 
corridor. While there have been exceedances of the ozone standard, there have not been any 
violations of the standard in Middlesex County. 


As presented in Figure 2.4-6 through Figure 2.4-10, MassDEPs ten-year monitoring indicates that 
most criteria pollutants concentrations have been decreasing since 2010. The reduction in carbon 
monoxide (CO), sulfur dioxide (SO2), NOx and ozone emissions are due to a variety of control 
measures that have been implemented over the last two decades, including motor vehicle engine 
controls and reductions in evaporative emissions from gasoline stations and consumer products, as 
well as reductions from power plants, businesses, and residential combustion sources. 


Figure 2.4-6: Ozone Exceedance Trend's (2010-2019) Based on the 0.070 PPM Standard" 
12 
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45 https://www.mass.gov/doc/2019-annual-air-quality-report/download 
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Figure 2.4-7: Sulfur Dioxide Trends (2010-2019}6 
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Figure 2.4-8: Nitrogen Dioxide Trends (2010-2019}47 
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46 Source: https://www.mass.gov/doc/2019-annual-air-quality-report/download 
47 Source: https://www.mass.gov/doc/2019-annual-air-quality-report/download 
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Figure 2.4-9: Carbon Monoxide Trends (2010-2019) 
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Figure 2.4-10: PM2s Trends (2010-2019)49 
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48 Source: https://www.mass.gov/doc/2019-annual-air-quality-report/download 
49 Source: https://www.mass.gov/doc/2019-annual-air-quality-report/download 
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2.4.10 Noise 


With the number of major roadways in the study area, noise is of concern. Noise sensitive land uses 
in the study area include: 


e The residential neighborhood north of Revere Beach Parkway between Rivers Edge Drive and 
Route 28 (Fellsway) 

e The Mystic River Reservation south of Route 16, which includes the Torbert Macdonald Park 
and the River Path 

e Station Landing Park located east of Route 28 (Fellsway) and south of Presidents Landing 


2.4.10.1 Noise Standards and Conditions 


To assess the degree of impact of highway traffic and noise on human activity, the Federal Highway 
Administration (FHWA) established Noise Abatement Criteria (NAC) for different categories of land 
use activity. The NAC are given in terms of the hourly, A-weighted, equivalent sound level in decibels 
(dBA). The A-weighted sound level is commonly used when measuring environmental noise to 
provide a single number descriptor that correlates with human subjective response to noise because 
the sensitivity of human hearing varies with frequency. For traffic noise assessment, Leg is typically 
evaluated over a one-hour period and may be denoted as Leg(h). 


In this study, the noise sensitive land uses are residential (Activity Category B) and recreational 
(Category C). The NAC for each category is included in Table 2.4-4. For Categories B and C, noise 
impact is assumed to occur when predicted exterior future noise levels approach or exceed 67 dBA 
in terms of Leg(h) during the loudest hour of the day. The Massachusetts Department of 
Transportation (MassDOT) defines approach as within 1 dBA of the NAC. Therefore, an impact for 
Categories B or C would be 66 dBA or above. 


Table 2.4-4: Noise Abatement Criteria by Activity Category 


Activity ‘i 
eee Leq(h) Description of Activity Category 


7 (Exterior) Residential 


Active sport areas, amphitheaters, auditoriums, campgrounds, 
cemeteries, day care centers, hospitals, libraries, medical facilities, 
parks, picnic areas, places of worship, playgrounds, public meeting 
rooms, public or nonprofit institutional structures, radio studios, 
recording studios, recreation areas, Section 4(f) sites, schools, 
television studios, trails, and trail crossings 


C 67 (Exterior) 


1.) Hourly Equivalent A-weighted Sound Level (dBA) 
2.) Includes undeveloped lands permitted for this activity category 


Source: 23 CFR Part 772. 


2.4.10.2 Existing Noise Environment 


Existing noise conditions within the study area zone were evaluated to assist in determining the 
noise impacts of the proposed project. A noise measurement program was conducted, consistent 
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with FHWA and MassDOT recommended procedures, to document existing ambient noise levels and 
to facilitate validation of the noise prediction model. 


Noise measurements were conducted at four short-term sites on October 10, 2020. The short-term 
measurements characterized existing noise levels in the study zone but were not necessarily 
conducted during the loudest hour of the day, and included little contribution from sources other 
than traffic on the study roadways. 


Table 2.4-5 shows that the measured “Total” Leq ranged from a low of 65.9 dBA at the corner of 
Middlesex Ave and Rt. 28 (Site M4) to a high of 70.1 dBA in the front yard of the Mystic River Park 
Condos (Site M1). Also shown in Table 2.4-5 is the measured “Traffic Only” Leq, which excludes non- 
typical traffic noise such as excessive honking, sirens, or other non-traffic related noise sources. 


Table 2.4-5: Results of the Short-Term Noise Monitoring on October 10, 2020 


hy oan Traffic 


Mystic River Park Condos Residential 9:58 AM 70.1 69. : 
M2 Mystic River Reservation Recreational 10:50AM 65.7 65.7 
M3 Mystic River Path by Rt. 28 Recreational 12:05AM 70.0 69.0 
M4 Corner of Middlesex Ave and Rt. 28 Residential 12:49AM 65.9 64.5 


2.4.10.3 Predicted Existing Noise Levels 


2.4.10.3.1 Noise Prediction Model 


The noise measurements provided valuable information on current noise conditions and the effects 
of terrain and shielding on sound propagation from the roadways to the nearby noise-sensitive land 
uses. However, because existing noise levels are not always measured during the loudest traffic hour 
of the day, estimates of the loudest-hour existing noise levels using the appropriate traffic data as 
input were developed. Traffic data pertinent to the noise analysis were included for Route 16, Route 
28, and relevant major side roads. 


All traffic noise computations for this study were conducted using SoundPLAN®, a widely accepted 
computer noise model for computing outdoor sound levels associated with ground-based noise 
sources. SoundPLAN® includes several different methods of accounting for the above effects on 
sound propagation. For this evaluation, traffic noise levels were computed using the SoundPLAN® 
implementation of the FHWA Traffic Noise Model (TNM version 2.5). 


2.4.10.3.2 Noise Model Validation 


According to FHWA and MassDOT policies, the accuracy of the noise prediction model must be 
verified on a project-by-project basis. The noise model validation process compares existing noise 
levels monitored in the field with predicted noise levels from SoundPLAN® using the traffic 
conditions during the monitoring period as input to the model. FHWA and MassDOT consider the 
noise model to be validated when measured noise levels are within +/- 3 dBA of predicted noise 
levels for existing conditions. 
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The difference between the measured and predicted noise levels, shown in Table 2.4-6, falls within 
three decibels, which is the accepted level of accuracy in the noise model. 


Table 2.4-6: Results of Noise Mode! Validation 


Measured Modeled 
Traffic Modeled | minus 
Address / Name Land Use Oniy Messureciie 
(dBA) (dBA) 
Mystic River Park Condos Residential 
Mystic River Reservation Recreational 66 66 0 
M3 Mystic River Path by Rt. 28 Recreational 69 67 -2 
M4 Corner of Middlesex Ave and Rt. 28 Residential 65 63 


-2 


2.4.10.4 Noise Evaluation Results 


The noise-sensitive land uses in the study area include several apartments buildings, single-family 
residences, and the recreation areas within the Mystic River State Reservation. Figure 2.4-11 shows 
the location of measurement sites and the hourly Leq (ABA) contours developed from the 
SoundPLAN® noise modeling. 


The noise sensitive land uses with the highest sound levels are those building facades immediately 
adjacent to Route 28 and Route 16, shown in the orange contour areas in Figure 2.4-11. This 
includes the multi-use sidewalk in the Mystic River State Reservation that follows the eastbound 
direction of Route 16 and the first row of homes along Route 28 north of Wellington Circle. The 
existing sound levels are typical for a 4-lane urban arterial roadway with levels approaching the NAC 
of 67 dBA at approximately 50-100 feet away from the roadway depending on terrain, shielding from 
buildings, and traffic levels. The levels drop to well below the NAC of 67 dBA at the sensitive land 
uses located further from the roadway edges or behind the first row of buildings since the buildings 
and terrain shield noise from the high-volume roadways. 
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Figure 2.4-11: Wellington Noise Layout 


Legend 
| Noise Study Area 


A Measurement Locations 


| | Buildings 


Traffic Noise Sound Level (Leq) 


HN 70 or greater 
Sj Water 


Open Space 


te ee 


re | 


TT 
7D 
4 


Goosdam Gennes Bo ; 
mae. Y gue OaDIU, 


oTHNOONOIS 8:9 ow 25 0 foo 
q One of OE PDOOTODS os © Ojea \ 
py 


SeURTH Stace pa aa aa: anus’, ‘5 oe 
ae! 2yantpian gijmrmen eo 


2eag~ 
| 


eae 


(25) 


IVERSIDE. rr sr a 


a’ 


61 


Wellington Circle Study +4 


2.5 Multimodal Transportation Network 


As a junction of regional roadways, including Mystic Valley Parkway/Revere Beach Parkway (Route 
16) and Fellsway (Route 28), Wellington Circle primarily serves car traffic. Correspondingly, the 
population in the area surrounding the Circle prefers to travel by single-occupancy vehicle - 52% of 
study area residents commute by this mode. This leaves a significant proportion of the population, 
48%, that choose a sustainable mode of travel to commute, including walking, biking, taking transit, 
and carpooling. These populations are served by the sidewalk network through and surrounding the 
Circle, bicycle facilities that surround but do not serve the Circle, and transit facilities centered at 
Wellington Station, southeast of the Circle. In considering the future of the Circle it is important to 
account for the current conditions of all modes, not just the automobile traffic that is often seen as a 
primary determinant of major intersection configurations. 


One of the major determinants of how people travel is the facilities that are available for them to 
use. In understanding the way people might use Wellington Circle in the future, it is essential to first 
understand the existing roadways, sidewalks, bicycle lanes, and other multimodal facilities that 
comprise and surround the Circle now. 


2.5.1 Roadways 


The major roadways within the study area are: 


e Fellsway (Route 28) 
e Mystic Valley Parkway and Revere Beach Parkway (Route 16); and 
e Middlesex Avenue 


Rivers Edge Drive and Riverside Avenue, as minor arterials, are also major roadways, though 
secondary to the previously mentioned roadways for the purposes of this study. 


Minor roadways include: 


e Commercial Street. 

e Station Landing. 

e Constitution Way. 

e Brainard Avenue. 

e Rivers Edge Drive. 

e 9th Street. 

e Riverside Avenue. 

e Earhart Landing; and 
e Presidents Landing. 


The major roadways are detailed below: 
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2.5.1.1 Fellsway (Route 28): 


An urban principal arterial, Route 28 is a major vehicle route for access to downtown Boston, 
Somerville, and Medford. Near Wellington Circle, Route 28 is called Fellsway. It connects to I-93 and 
Route 38 approximately three quarters of a mile south of Wellington Circle, on the other side of the 
Mystic River. The section of Fellsway south of Wellington Circle is under MassDOT jurisdiction and 
serves primarily open space and commercial land uses. To the north of Wellington Circle, Fellsway 
splits into Fellsway East and Fellsway West, with Fellsway East ending shortly to the north in Malden 
and Fellsway West continuing westward toward I-93. Land uses in this segment, which is under DCR 
jurisdiction, are predominantly residential and commercial. The speed limit throughout Fellsway is 35 
miles per hour (mph). The typical roadway configuration of Fellsway- is shown in Table 2.5-1. 


Table 2.5-1: Fellsway 


Roadway Configuration 
Number of Travel lanes 3 northbound and 3 southbound 2 northbound, 3 southbound 
Sidewalks Both sides Both sides 


Buffered lanes on both sides (partly 
sharrow on northbound side) from Buffered lanes on both sides, 


Bike iaelliiee Station Landing south across north of Riverside Avenue 
Wellington Bridge 

Shoulder Yes Yes, southbound 

Parking No Yes, northbound 

Median 8-foot grass Concrete 


2.5.1.2 Mystic Valley Parkway (Route 16) 


An urban principal arterial, Route 16 west of the Circle is known as Mystic Valley Parkway. Under 
MassDOT jurisdiction, it connects Wellington Circle to I|-93- and Mystic Avenue (Route 38) just under 
one mile to the west. Mystic Valley Parkway is the northern boundary of the Mystic River State 
Reservation and land uses to its north are primarily commercial. A 35-mph speed limit is posted in 
both directions. The typical configuration of Mystic Valley Parkway is shown in Table 2.5-2. 


Table 2.5-2: Mystic Valley Parkway 


Roadway Configuration 


Number of Travel lanes 2 eastbound and 2 westbound 
Sidewalks Both sides 

Bike facilities No 

Shoulder Yes, 14’ signed as breakdown lane 
Parking No 

Median 20-foot tree-lined 
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2.5.1.3 Revere Beach Parkway (Route 16) 


West of the Circle, Route 16 continues as an urban principal arterial under MassDOT jurisdiction and 
is known as Revere Beach Parkway. It travels from the Circle to the east, connecting to Route 99, 
Route 1, and Route 1A. Land uses along Route 16 in the vicinity of Wellington Circle are 
predominantly commercial, and there is a 35-mph speed limit posted in both directions. The typical 
roadway configuration is illustrated in Table 2.5-3. 


Table 2.5-3: Revere Beach Parkway 


Roadway Configuration 
Number of Travel lanes 3 eastbound and 3 westbound (plus right turn lanes) 
Sidewalks Both sides 
Bike facilities 5’ lane on each side 
Shoulder No 
Parking No 
Median Concrete barrier 


2.5.1.4 Middlesex Avenue 


An urban minor arterial under MassDOT jurisdiction, Middlesex Avenue connects at its southern end 
to Wellington Circle and travels to the north through the City of Malden. Middlesex Avenue serves 
residential and commercial land uses, and has a posted speed limit of 25 mph in both directions. Its 
typical configuration is shown in Table 2.5-4. 


Table 2.5-4; Middlesex Avenue 


Roadway Configuration 


Number of Travel lanes 1 northbound and 1 southbound (lanes unmarked, roadway is 38’ wide) 


Sidewalks Both sides 
Bike facilities No 
Shoulder No 
Parking Both sides 
Median No 
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2.5.2 Signalized Intersections 

Intersections are a crucial part of the existing transportation facilities, as they can significantly 
impact traffic and present crucial interaction points between modes. The major intersections in the 
study area are: 


e Wellington Circle, 

e Commercial Street at Route 16, 

e Rivers Edge Drive at Route 16, 

e Presidents Landing at Route 16, and 
e Riverside Avenue at Fellsway 


These intersections are detailed below. 


2.5.2.1 Wellington Circle 


While this study covers a wider area surrounding Wellington Circle, the Circle itself is the critical core 
intersection. Comprised of nine sub-intersections, or nodes, the Circle essentially acts as a 5-legged 
junction of Fellsway (Route 28), Revere Beach Parkway/Mystic Valley Parkway (Route 16), and 
Middlesex Avenue and is under MassDOT jurisdiction. This configuration is shown in Figure 2.5-1. 
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In addition to the major roadways, within the greater intersection, there are ten driveway access 
points to commercial and institutional properties. 


The signalized nodes of the Circle operate on a 100-second cycle length during peak traffic periods, 
and on a 90-second cycle length during off-peak periods. Vehicle detection is generally in place for 
all approaches; however, the intersection operates on fixed timings regardless of actuation. Phasing 
details are included in Appendix E. 


Within the Circle, there are approximately 6-foot-wide sidewalks through all entries and exits to the 
intersection, providing pedestrian access through the Circle to and from each roadway. Despite this 
comprehensive access, many crossings are indirect and convoluted. Most of the crosswalks within 
the Circle are signalized and phased concurrently with non-conflicting vehicle movements. 
Pedestrian push buttons are provided at all the signalized crosswalks, but Walk signals are displayed 
regardless of actuation. There are no dedicated bicycle facilities within the Circle. Pedestrian and 
bicycle facilities are discussed further in Sections 2.5.1.3 and 2.5.1.4. 


Other major intersections in the study area include Fellsway at Riverside Avenue, Commercial Street 
at Mystic Valley Parkway, Fellsway at President’s Landing, and Rivers Edge Drive at the Revere 
Beach Parkway westbound ramps. These intersections and their pedestrian accommodations are 
detailed in Figure 2.5-2. 


Figure 2.5-2: Intersection Geometry - Expanded Area 


Legend 
— Crosswalk 
=== sidewak [4 
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2.5.3 Pedestrian Facilities and Conditions 


All major roadways within the study area, including Fellsway, Mystic Valley Parkway, Revere Beach 
parkway, and Middlesex Avenue, have sidewalks on both sides. While all these sidewalks are 
approximately 5-feet to 6-feet wide, providing the minimum required four feet of width for ADA 
accessibility, many need additional improvement to make them accessible for people of all ages and 
abilities. Some of the challenges to accessibility, and example locations with photographs, include: 


Figure 2.5-3: Sidewalk obstructions such 
as Utility poles that obstruct the minimum 
four-foot-wide path of travel requirement 


for ADA accessibility - South side of Revere __Fellsway north of Wellington Circle 
Beach Parkway. 


Figure 2.5-4; High frequency of driveways breaking 
up the sidewalk and creating conflicts between 
pedestrians and turning cars - West side of 


Figure 2.5-5: Poor pavement conditions 
Making it difficult for people in wheelchairs 
or with strollers to navigate the sidewalk - 
North side of Mystic Valley Parkway 


Figure 2.5-6: Crossing of several lanes of traffic 
and high vehicle speeds making an 

uncomfortable pedestrian environment even with 
marked crosswalks and paths - Wellington Circle 
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The MassDOT Pedestrian Plan calls for all people in Massachusetts to have a safe, comfortable, and 
convenient option to walk for short trips. While the pedestrian facilities at Wellington Circle are 
comprehensive, including sidewalks on both sides of all approaches and exclusive pedestrian 
phases at all signalized crossings, they do not necessarily meet the Plan standards, especially when 
it comes to their convenience. 


To cross from one corner of the Circle to another may necessitate four to six individual crossings, 
requiring a pedestrian’s time, patience and prolonged attention while facing multiple streams of 
crossing traffic. Figure 2.5-7 demonstrates a crossing from the northwest corner to the southeast 
corner of the circle which, if taken directly, would cover about 440 feet and take roughly one minute 
and 45 seconds. The path required to follow marked crossings with the Circle’s current 
configuration, though, requires a walking distance of over GOO feet and nearly six minutes, about 
half of which is spent waiting at pedestrian signals. 


Figure 2.5-7: Wellington Pedestrian Crossing 
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Some general challenges presented by the walking conditions in the study area outside the Circle 
include the proximity between pedestrians and high-speed traffic, even where sidewalks are in good 
condition, walkers are often directly alongside busy roadways like Revere Beach Parkway or Fellsway. 
Access to Wellington Station is also a challenge, as the rivers, major roadways, and rail lines 
channelize foot traffic into just a handful of access points, including the Wellington Greenway, the 
walkway from Station landing, and from the north via River’s Edge Drive or Revere Beach Parkway. 


Some recent improvements have been made to pedestrian facilities in the study area, including at 
Wellington Circle and Santilli Circle (Figure 2.5-8), as well as along Rivers Edge Drive and its ramps to 
Revere Beach Parkway. 


Figure 2.5-8: Santilli Circle Pedestrian Improvements 


2.5.4 Bicycle Facilities and Conditions 


With no dedicated bicycle facilities crossing through the intersection, Wellington Circle is a major gap 
in the region’s high-comfort bicycle network, as identified by the MassDOT Bicycle Plan. Moreover, 
the Plan identifies Wellington Circle and its surroundings, especially to the east, as having a high 
potential for everyday biking trips.5° This study aims to address this crucial gap. 


Surrounding the circle, several bicycle facilities either exist or are proposed. These facilities are 
described in Table 2.5-5 and shown in Figure 2.5-9. 
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Table 2.5-5: Bike Facilities Existing and Proposed in Study Area 


5’ street-level lanes on both sides of Revere Beach parkway from Brainard 
Avenue to Santilli Circle. Two-way buffered lanes along Revere Beach 


Parkway Access Road between Santilli and Sweetser Circles. 


Revere Beach 
Parkway Bike Lanes 


Fellsway Bike Lanes Buffered lanes north of Riverside Avenue 


Northern Strand Off-street path running north from West Avenue in Everett to Revere and 
Community Trail beyond 

Off-street path running from Fellsway/Presidents Landing along 
Mystic/Malden Rivers to Wellington Station 

Fellsway Bridge Proposed protected lanes along the Fellsway Bridge across the Mystic River, 
(PROPOSED) including a connection under the bridge into the existing trail network 


Wellington Greenway 


Figure 2.5-9: Bike Facilities in Wellington Circle Study Area 


Two-Way Buffered Bike Lane 
Dedicated Bike Lane 
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The Wellington Circle bicycle network gap is even more glaring with the potential demand in the 
immediate area around the Circle holds for bicycling. As mentioned above, the MassDOT Bicycle 
Plan’s Everyday Biking Score placed the area as high as the 98t" percentile within the MAPC region. 
This score “predicts where people are reasonably expected to bike for everyday travel if safe, 
comfortable and convenient bikeways are available.”51 Factors such as land use, trip distance, 
income, and car ownership factor into the calculations. 


2.5.5 Multimodal Volumes 


Crucial to the understanding of any interchange is a knowledge of how many people use it. Due to 
the COVID-19 pandemic, a regular traffic data collection program for Wellington Circle was not 
feasible. Thus, a methodology to understand traffic patterns was developed, described in full in 
Appendix E, and in part below. 


To determine baseline traffic volumes, historical counts from prior studies and programs were used, 
as shown in Table 2.5-6. To create (pre-COVID) 2020 baseline volumes, appropriate growth rates 
were applied to the applicable counts, which were obtained at 13 area intersections -five signalized 
and eight unsignalized, as shown in Figure 2.5-10. Seasonal adjustment factors were also calculated 
using MassDOT continuous count station data from the area and applied to all counts. For bicycle 
volumes, seasonal factors were created using continuous count data from the Eco-Totem bike 
counter on Broadway in Cambridge. 


Table 2.5-6: Traffic Count Sources 


Date(s) Location(s) 


4000 Mystic Valley Parkway Commercial Street at Mystic 


ne 201 
Traffic Impact Study june eote Valley Parkway 
. Rivers Edge Drive at Revere 
Woods Bridge Study January 2011 BeachiParkway 
BJ’s Fueling Facility Traffic May 2019 Fellsway at Riverside Avenue, 
Impact Study Middlesex Avenue at 9* Street 
Route 1 Chelsea Study February 2019 Wellington Circle 
Encore Monitoring Program ; : 
| 
(Weekday PM only) February 2020 Wellington Circle 


51 https://www.arcgis.com/home/item.html?id=37 12 74be4 70c4f9db0543943398eb3d3 
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Figure 2.5-10: Traffic Count Intersections 
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For locations with no historic data, counts were conducted in December 2020 at the following 
intersections: 


e Fellsway at Earhart Landing, 

e Middlesex Avenue at 9 Street; and 

e Revere Beach Parkway’s intersections with Station Landing, Constitution Way, and Brainard 
Avenue. 


As these counts were still impacted by COVID-19 conditions, additional adjustments were made by 
comparing the counts taken at Middlesex at 9th Street to historic counts at the same location. The 
volume difference informed the adjustments that were then applied to all the December 2020 
counts. 
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Once these adjustments were made, the volumes were balanced. With counts coming from varied 
sources, there were larger differences in volumes between nearby intersections than typically 
expected. The following steps were taken to ensure that balancing was done to best reflect typical 
(pre-COVID) conditions: 


e Volume differences internal to the individual nodes within the Wellington Circle intersection 
were fully balanced, as no volume sinks or sources exist between them and the data at each 
was obtained from a single count source. 

e Volume differences between nearby intersections with no volume sources or sinks were 
balanced to within 5% of the roadway volume. 

e Volume differences between intersections with minimal volume sources or sinks were 
balanced to within 10% of the roadway volume. 

e Volume differences between intersections with many or particularly substantial volume 
sources or sinks were balanced to within 20% of the roadway volume. 


The final balanced volumes are shown in Appendix E. 


2.5.5.1 2020 Existing Traffic Volumes 


At the Circle, the vehicle volumes shown in Figure 2.5-11 and Figure 2.5-12, indicate high volumes of 
travel in the AM between north and south and between east and south, with Fellsway south of the 
Circle having the highest overall volumes. In the PM, the highest volumes of vehicle travel are 
between east and west and between east and south, with Revere Beach Parkway east of the Circle 
having the highest overall volumes. Between the two peak hours, the dominant pattern is between 
the south (Fellsway) and the east (Revere Beach Parkway). 
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Figure 2.5-11: Wellington Circle Existing Vehicle Flow Diagram - AM 
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Figure 2.5-12: Wellington Circle Existing Vehicle Flow Diagram - PM 
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2.5.5.2 Future Traffic Volumes 


To determine future vehicle demands on Wellington Circle and the adjacent study area roadways and 
intersections, traffic volumes were projected to the future-year 2040 by the Central Transportation 
Planning Staff (CTPS) using the Statewide Travel Demand Model. The Statewide Travel Demand 
Model projects future-year volumes based on anticipated development both locally and regionally, 
socioeconomic and land-use changes, and changes to mode-share. The future-year 2040 volume 
projections from CTPS were then developed into the full 2040 No-Build volume set, which are used 
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as the basis of the comparison for the alternatives analysis in Chapter 4. Based on the CTPS 
projections, the resulting 2040 No-Build volumes at the Circle are shown to increase by 
approximately eight percent during the weekday morning peak hour and by approximately seven 
percent during the weekday afternoon peak hour. Individual approaches to the Circle are shown to 


increase by anywhere between approximately zero and 19 percent during the peak hours analyzed, 
as shown in Table 2.5-7. 


The 2040 No-Build volumes are shown in Appendix E. 


Table 2.5-7: Summary of Entering Vehicle Volumes by Approach 


SF Entering Volume 


AShioach 2020 2040 No- 2020 2040 No- 
me Existing Build ate Existing Build pits 


Mystic Valley Parkway (R 1,362 1,441 +5.8% 1,870 1,969 +5.3% 
16) Eastbound 


Revere Beach Parkway (Rt 2,337 2,415 +3.3% 2,859 2,980 +4.2% 
16) Westbound 


Fellsway Northbound 1,294 1,538 +18.9% 2,827 3,219 +13.9% 
Fellsway Southbound 1,397 1,475 +5.6% 846 847 +0.1% 
Middlesex Avenue/9th 1,120 1,238 +10.5% 562 589 +4.8% 


Street Southwestbound 


TOTAL: 7,510 8,107 +7.9% 8,964 9,604 +7.1% 
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2.5.5.3 Pedestrian and Bicycle Volumes 


While all the count sources listed above included vehicle counts, not all of them included pedestrian 
and bicycle counts. The pedestrian and bicycle volumes used in the study are listed in Appendix E. 
Aside from the nodes comprising the Circle, the busiest crossings for pedestrians in the immediate 
vicinity of Wellington Circle, shown in Figure 2.5-13, occur at the intersection of Middlesex Avenue at 
9th Street and Fellsway at Riverside Avenue, possibly indicating higher pedestrian activity originating 
from the residential neighborhood to the north connecting to Wellington Station. 


Bicycle volumes through the Circle are noticeably lower in the morning (8 bicyclists in the peak hour) 
than the afternoon (58 bicyclists in the peak hour). Most of these bicyclists in the afternoon are 
travelling from south to north. Given the urban nature of the surrounding area, its position in the 
regional bicycle network, and its proximity to Wellington Station, these bicycle counts may not 
represent the full demand for bicycling in the area, especially considering the lack of facilities 
through the Circle. 


Figure 2.5-13: Pedestrian Volumes 


See Figure X 
for Wellington Circle 
volumes. 


& 
= 


The pedestrian and bicycle volumes were not projected to future-year 2040 due to limited available 
methodologies for pedestrian and bicycle volume projections. The Future No-Build uses the existing 
pedestrian and bicycle volumes depicted in this section. 


77 


WELLINGTON 
CIRCLE STUDY 


Wellington Circle Study 


2.5.6 Safety Analysis 


2.5.6.1 Crashes 


To analyze the safety of Wellington Circle and the surrounding study area, crash data from recent 
years obtained from the MassDOT crash portal were reviewed. While the most recent years available 
for analysis in the portal were 2015 through 2017, some improvements have been made at the 
Circle since. Thus, the number of crashes shown in Figure 2.514 may not comprehensively reflect 
current-day existing conditions. ASummary of the reported crashes at all study area intersections is 
compiled in Appendix E. 


Figure 2.5-14: Wellington Circle Crashes 
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Over the three-year period analyzed, a total of 278 total crashes were reported at the nodes 
comprising Wellington Circle. A significant portion of the crashes at the Circle were angle collisions, 
which is typical of signalized intersections. However, relative to crash types at typical signalized 
intersections, the crash data for the Circle shows a disproportionately high number of sideswipe 
collisions and a disproportionately low number of rear-end collisions. This greater rate of sideswipe 
collisions may be related to wayfinding and driver confusion with how to navigate through the Circle 
and the multiple turn lanes for higher volume moves. 


Five total pedestrian crashes were reported across four nodes within Wellington Circle, two of which 
also included one bicycle crash. 
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Except for Fellsway at Riverside Avenue, all other intersections in the extended study area have 
intersection crash rates below the Statewide and MassDOT District 4 averages for their respective 
intersection types. Fellsway at Riverside Avenue had 32 reported crashes over the three-year period 
analyzed. This makes the crash rate higher than the MassDOT District 4 average, but lower than the 
statewide average for signalized intersections. Four of the crashes at Fellsway and Riverside Avenue 
involved pedestrians, which is the highest occurrence in the study area. Crashes in the broader study 
area are shown in Figure 2.5-15. 


Additionally, collision diagrams are included in Appendix E. 


Figure 2,5-15: Study Area Crashes 
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2.5.6.2 Road Safety Audits 


Several road safety audits (RSAs) have been completed within the study area in the previous decade. 
These RSAs focus on the safety conditions of a particular intersection or corridor and include 
recommendations for improvements over the short-, mid-, and long-term. These RSAs include:52 


Woods Bridge RSA (1) EON p ail 


eSome short- and mid-term needs on Revere Beach Parkway and Rivers Edge Drive were 
addressed by a 2019 reconstruction project. 

eLonger-term recommendations include reconstructing the MBTA Wellington Station access 
roads to improve parking, live parking, and bus stops. 


Wellington Circle (2) March 2016 


eA 2018 reconstruction project addressed some short- and mid-term recommendations. 

eLonger-term recommendations included examining separated bicycle lanes along Route 16, 
possibly moving the Middlesex Avenue signal further north, and reducing pavement width on 
slip lanes to reduce pedestrian crossing distances and vehicle speeds. 


Fellsway at Riverside 
Avenue (3) November 2019 
eLonger term recommendations include performing an access management review of Fellsway 


Plaza, looking into alternative traffic control options at Fellsway and 4th Street, and evaluating 
the potential for a grade-separated pedestrian crossing of Fellsway. 


52 (1) Fay, Spofford & Thorndike. (September 19, 2011). Road Safety Audit: Segment of MA Route 16 
(Revere Beach Parkway) in Everett & Medford, Massachusetts and Intersection of River’s Edge Drive 
at Route 16 Westbound Ramps in Medford, Massachusetts. 
https://gis.massdot.state.ma.us/arcgis/rest/services/Roads/RoadSafetyAudits/ MapServer/0/159/ 
attachments/148 

(2) AECOM. (March 10, 2016). Road Safety Audit: Wellington Circle, Municipality of Medford. 

https://gis. massdot.state.ma.us/arcgis/rest/services/ Roads/RoadSafetyAudits/MapServer/0/269 


attachments/250 
McMahon Associates. (November 2019). 


(3) McMahon Associates. (November 2019). Road Safety Audit: Fellsway (Route 28) & Riverside 
Avenue, City of Medford. 
https://gis.massdot.state.ma.us/arcgis/rest/services/Roads/RoadSafetyAudits/ MapServer/0/1896 
O/attachments/20113 
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2.5.6.3 Other Safety Measures 


In addition to assessing crashes and RSAs, the safety analysis evaluated designations made by the 
Highway Safety Improvement Program (HSIP), which identified Wellington Circle as a Top 200 
Intersection Cluster for 2015-2017 and a HSIP Pedestrian Cluster for 2008-2017. 


2.5.7 Operational Analysis 


The operational analysis of the roadway network was conducted using the Synchro 11 software, 
based on the latest Highway Capacity Manual methodologies. Inputs to Synchro included: 


e Roadway geometry 

e Lane Widths 

e =Signal timings and phasings (field verified) 

e Vehicle volumes 

e Conflicting ped and bike volumes 

e Pedestrian signal calls 

e Peak hour factors (PHF), calculated for every approach at every intersection based on count 
data 

e Heavy vehicle percentage, calculated for every movement at every intersection based on 
count data 


Vehicle operations at the study area intersections were modeled using these inputs. To more 
accurately reflect real-world conditions, the model was further calibrated based on historical travel 
times within the study area and field observations of traffic conditions. 


Synchro outputs a metric called Level of Service (LOS), which gives a shorthand look at the amount 
of delay a vehicle incurs at an intersection. A rating of A implies free flow and high speeds, while a 
rating of F describes longer delays and a condition where volume may exceed capacity. According to 
the Synchro analysis under existing conditions, the five signalized intersections comprising 
Wellington Circle ranged from LOS C to LOS F in the AM peak (Figure 2.5-16) and from LOS C to LOS 
E in the PM peak (Figure 2.5-17). Outside of the Circle, the lowest LOS ratings were seen in the PM 
at Rivers Edge Drive at the Revere Beach Parkway westbound ramp and at Fellsway at Riverside. 
Table 2.5-8 shows Synchro existing conditions results from the Wellington Circle intersections. The 
full results are included in Appendix E. 


While LOS is often used to represent intersection operations, for a complex network such as 
Wellington Circle, it can be more important to evaluate queuing and volume to capacity ratios. 
Volume to capacity ratio (v/c ratio) indicates the amount of traffic on a given approach in relation to 
the theoretical capacity. V/C ratios greater than 1.0 for existing conditions usually indicate more 
aggressive driving behaviors often because of excessive delays. Synchro also reports estimated 
queue lengths, which can give an idea of the delays in approaching a specific intersection. Queue 
lengths are an important metric for closely spaced intersections where queue storage length is 
limited. In each peak hour, under existing conditions, two approaches have estimated queue lengths 
that stretch beyond the previous intersection - compounding the issue and creating additional 
delays. In the AM, these are southbound Middlesex Avenue towards Mystic Valley Parkway, and 
westbound Revere Beach Parkway toward southbound Fellsway (Figure 2.5-16). In the PM, these are 
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westbound Revere Beach parkway towards southbound Fellsway, and eastbound Mystic Valley 


Parkway toward Middlesex Avenue and Fellsway North (Figure 2.5-17). 


Table 2.5-8: Wellington Circle Intersection Existing Conditions Synchro Analysis 


Weekday AM Weekday PM 
Intersection Movement |LOS’ Delay’ V/C? 50thQ’ 95thQ°| LOS Delay V/C 50thQ 95thq 
Fellsway SB at WB T A 6.2 0.51 30 35 A 7.7 0.50 97 110 
Middlesex Avenue SWB/ SB. OT F 96.3 1.10 292 367 F 105.2 1.06 159 225 
Revere Beach Parkway WB R A 0.0 0.01 0 0 A 0.1 0.06 0 0 
(Node D) SWB BL/BR D 40.5 0.96 185 254 E 77.3, 1.00 112 169 
Overall D 52.3, 0.71 D 48.1 0.63 
Fellsway SB at EB OL D 38.1 0.13 17 36 C 31.6 0.27 60 93 
Mystic Valley Parkway EB T E 67.4 0.97 156 225 E 60.3 0.98 275 359 
(Node F) R A 0.4 0.30 0 0 A 0.2 0.13 0 
SB L/HL A 9.5 0.48 1 m1 C 20.3 0.65 5 3 
T D 41.2 0.88 60 46 B 11.1 0.65 6 3 
SWB L F 197.5 1.38 354 443 F 121.3 1.22 395 489 
Overall E 75.6 0.88 E 61.4 0.81 
Fellsway NB at WB L F 80.8 0.69 223 273 E 77.0 0.71 261 314 
Revere Beach Parkway WB Ti C 28.2 0.54 169 211 C 24.6 0.53 179 221 
(Node E) BR/HR| B 19.4 0.50 98 182 D 45.5 0.82 276 468 
NB OL A 5.0 0.22 5 10 A 0.2 0.22 0 0 
T/BR A 0.6 0.10 0 4 A 2.4 0.32 49 40 
NEB HL E 62.6 0.02 4 16 F 85.9 0.24 31 70 
BL E 63.3 0.19 48 78 F 161.9 1.08 161 311 
Overall D 43.8 0.49 D 39.9 0.85 
Fellsway NB at EB OT C 21.7. 0.52 110 120 B 11.1 0.75 127 129 
Mystic Valley Parkway EB NB T C 21.0 0.28 70 72 D 48.9 0.84 336 378 
(Node G) R B 11.6 0.65 65 85 E 59.7. 1.00 457 609 
Overall B 18.2. 0.57 D 35.9 0.81 
Fellsway NB at WB T C 23.7. 0.40 131 160 D 36.0 0.44 96 123 
Middlesex Avenue SWB NB T B 15.2 0.28 90 116 A 9.4 0.55 160 161 
(Node C) Overall Cc 20.8 0.35 B 17.5 051 


1 Level-of-Service 
2 Average vehicle delay (s) 


3 Volume-to-capacity ratio, intersection capacity utilization reported for overall values 


4 50th percentile queue length (ft) 
5 95th percentile queue length (ft) 
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Figure 2.5-16: Wellington Circle Existing Vehicle Queues and LOS - AM 
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The Future No-Build (2040) scenario was also modeled in Synchro. To account for changes in traffic 
volumes and patterns, minor adjustments to signal timing splits were included in the Future No-Build 
scenario. 


According to the Synchro analysis under Future No-Build conditions, the five signalized intersections 
comprising Wellington Circle show minor degradations in LOS ratings compared to existing 
conditions, as shown in Figure 2.5-18. The full results for the Future No-Build are included in 
Appendix E. 


Figure 2.5-18: Wellington Circle Operational Comparison - Existing and Future No-Build (2040) 
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2.6 Transit 


Public transit conditions are a key component of the existing conditions surrounding Wellington 
Circle given the number of bus routes through the area, as well as the immediate proximity to 
Wellington Station on the MBTA Orange Line. This section details the findings of the public transit 
conditions analysis, with additional information included in Appendix G. 


Through an analysis of publicly available MBTA transit data, the following key takeaways were 
identified with regards to the study area’s existing conditions: 


Bus boardings at Wellington Station account for one-fifth of all bus boardings on the eight 
routes that serve the study area. 

Fewer MBTA customers arrived at Wellington Station by car in 2017 than in 2009, and many 
arrive by bus. 

MBTA bus ridership decreased or remained steady on all routes within the study area, except 
on routes 100 & 106. 

Overall, MBTA rapid transit ridership has decreased since 2014.53 

The travel time quality of service for passengers onboard MBTA buses in the study area is 
poor both during the weekday morning and evening peak times. 

Travel times are highly variable onboard buses between Wellington and Sweetser Circles in 
both directions at both weekday morning and evening peak times. 

At the route level, conditions during the morning peak are worse than in the evening for both 
inbound and outbound buses. 

Overall, MBTA bus travel times and travel time variability are worse in the mornings than in 
the evenings on weekdays. 

The most passengers experience the most travel time delay in MBTA buses between 
Wellington and Sweetser Circles. 

Approximately 40% of total bus passenger travel time is ‘excess’ in the AM peak, while about 
30% in the PM peak. 


53 Rapid transit ridership has decreased in the aggregate for rapid transit services, and also decreased for the 
Orange Line itself. 
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2.6.1 Bus Routes 
The eight local MBTA bus routes that serve the study area are shown in Figure 2.6-1. 


Figure 2.6-1: MBTA Bus Routes Serving the Study Area 
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2.6.2 Ridership 


Per the MBTA Open Data Portal, the bus 
routes that serve the study area carried 


Table 2.6-1: Fall 2019 Average Daily Weekday Boardings 
an average of 14,500 passengers per 
weekday in the Fall of 2019, historically 


Stops in Study Wellington 
97 893 276 165 
the busiest season for the MBTA. 


99 1,060 315 264 Boardings in the study area made up one 
third of those, while boardings at 


100 819 569 357 Wellington Station alone accounted for 
106 2.647 536 439 one fifth of the total number on a typical 
weekday. For a breakdown of the 
108 2,972 567 250 boarding data, see Table 2.6-1. 
110 3,421 1,066 879 2.6.3 Wellington Station Access 
112 4L_iL4LaL 271 215 Although Table 2.6-1 demonstrates the 
importance of Wellington Station as a 
134 1,588 879 420 bus connection, MBTA fixed-route buses 
“Total 14,511 4 aTS are not the only major means of access 
to Wellington Station. Figure 2.6-2 shows 
Source: MBTA Blue Book Open Data Portal boardings at Wellington Station 


decreased from 2009 to 2017 (from 
5.3% of total Orange Line boardings to 4.6%) and how each access mode to the station changed in 
that time. 


Driving alone or via carpool to Wellington Station and parking accounted for 47% of the total mode 
share for access to the MBTA station in 2009, as opposed to just 18% in 2017. Access to the station 
via MBTA bus, however, increased from 28% in 2009 to 58% in 2017. The other modes of access 
remained relatively unchanged. The changes in access mode share are likely due to the increase in 
user fees at MBTA’s Wellington Station parking facilities that took effect in 2008. The poor economy 
at the time may have had an impact as well. 


The share of drop-offs remained roughly the same but grew as a share of total auto-based access, as 
shown in Figure 2.6-2. Non-motorized access dropped slightly over the same period. The decrease in 
weekday boardings at Wellington Station shown in the figure above is a trend seen across most of 
the MBTA system since at least 2014. Table 2.6-2, below, lays out the average weekday station 
entries for the MBTA system between 2014 and 2019 at all gated stations, at all Orange Line 
stations, and at Wellington Station separately. As shown in the table, the MBTA has experienced an 
overall decrease in rapid transit ridership since 2014. Further ridership information is provided in 
Appendix G, Table A-1. 


54 ‘Stops in the Study Area’ column is inclusive of boardings at Wellington Station. 


87 


Wellington Circle Study 


WELLINGTON 
CIRCLE STUDY. 


Weekday Passengers 


Figure 2.6-2: Change in Modes of Access to Wellington Station 


8,000 


7,000 


5,000 


4,000 


1,000 


2008-2009 2015-2017 
@ Walked or bicycled 
= MBTA bus 


@ Drive and park (alone or carpool) 
= Dropped off by personal vehicle 
= Dropped off by other vehicle 


88 


Wellington Circle Study 4 


Table 2.6-2: Gated Station Entries 


Year All MBTA Gated Rapid Orange Line - All Orange Line - 
Transit Stations Stations Wellington Station 


2014 501,901 158,351 Wee’ 
2015 490,767 155,658 7,201 
2016 493,127 154,638 7,047 
2017 495,025 155,231 7,074 
2018 471,385 147,931 671 
2019 431,031 134,113 6,624 


Source: Gated station entries downloaded from the MBTA Performance Dashboard. 
https://mbtabackontrack.com/performance. 


2.6.4 Travel Time and Travel Time Variability 


Bus routes and segments within the study area typically exhibit travel time level of service grades of 
D, E, and F during both peak periods in both directions. These grades are typically associated with 
transit services that experience significant impacts from traffic congestion or are operating at or over 
capacity. From the customer perspective, these services are likely viewed as unsatisfactory, and 
perceived as so slow as to not be a good travel choice. A detailed description of the travel time and 
travel time variability thresholds and grades are provided in Appendix G, Table A-2. 


Segments within the study area typically exhibit travel time variability level of service grades C and D 
during the AM peak period in both directions. These grades suggest that some customers plan to 
leave early for their trips to arrive at their destination on time. 


The two following figures, 


Figure 2.6-3 and Figure 2.6-4, each depict a composite result of the morning and evening peak 
conditions by segment on weekdays. Dwell time is entirely excluded from these metrics and the 
results are calculated from APC data sampled from Fall 2019, Spring 2019, and Spring 2018. 
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Figure 2.6-3: Inbound Travel Time and Travel Time Variability 
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During weekday morning peak service hours, most inbound MBTA bus routes have a poor travel time 
quality of service throughout the study area. Travel times are so poor in some cases that buses 
approach walking speeds, especially from Wellington Circle and from Sweetser Circle heading toward 
Wellington Station. 


Bus travel times are highly variable from both Riverside Avenue and Sweetser Circle inbound toward 
Wellington Station, which has shown to undercut passenger trust in transit options. At the route 
level, conditions for inbound MBTA buses during the morning peak service hours are worse than 
during the evening peak. 


During the weekday morning peak service hours, most outbound MBTA bus routes have a poor travel 
time quality of service throughout the study area, as shown in Figure 2.6-4. Travel times are poor 
between Wellington Station and Wellington Circle as well as Sweetser Circle. Bus travel times are 
undesirably variable throughout the study area and, at the route level, conditions for outbound MBTA 
buses during morning peak hours are poorer and more variable than in the evenings. For the MBTA 
bus routes that do so, travel times might improve if the MBTA eliminates deviations from routes into 
shopping centers, such as Gateway Center. Detailed route-level summaries of travel time and travel 
time variability are provided in Appendix G, Tables A-3 and A-4. 
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Figure 2.6-4: Outbound Travel Time and Travel Time Variability 
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2.6.5 Excess Passenger Minutes 


Excess passenger minutes are defined as the amount of excess travel time over the segment in 
question multiplied by the number of passengers on board the bus traveling through that segment. 
Excess travel time is calculated as being the amount of observed travel time in excess of the travel 
time quality of service threshold at the C/D boundary. Travel times below the C/D boundary are 
typical for local bus service operating without significant impacts from traffic congestion. 


As shown in Figure 2.6-5, the most passengers experience the most travel time delay in MBTA buses 
between Wellington and Sweetser Circles. A chart of the cumulative fraction of study area segments 
and their amount of excess passenger time is provided in Appendix G, Figure A-1. 


91 


Wellington Circle Study 


WELLINGTON 
CIRCLE STUDY. 


Figure 2.6-5: Excess Passenger Time (XPT) 
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Figure 2.6-6: Daily Bus Passenger-Minutes 
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2.7 Origin-Destination Data Analysis 


To determine the travel patterns of Wellington Circle and its surrounding areas, origin-destination 
data was analyzed. This data comes from Location-Based Services (LBS), which provide anonymized 
device locations and can show point-to-point trip data or can be generalized into “analysis zones.” 
This section briefly summarizes the results of the Wellington Circle Origin-Destination Data Analysis. 
Additional information, including the full analysis, can be found in Appendix F. 


The AM peak origin-destination locations for Wellington Circle are depicted in Figure 2.7-1 and 
summarized in Figure 2.7-2. These show that: 


e The majority of trips through Wellington Circle (60%) during the AM Peak period originate in 
the local communities of Medford, Everett, Malden, Somerville, and Melrose. 

e Twenty-two percent of the AM Peak trips through Wellington Circle begin and end in these 
five local communities. 

e Approximately 40% of the AM peak trips through Wellington Circle are destined for 
Cambridge or Boston. Of these 40% of the AM peak trips, more than two-third of the trips are 
from the local communities of Medford, Everett, Malden, Somerville, and Melrose, with only 
12% of the trips originating in other communities. 


Figure 2, 7-1: AM Peak Origin-Destination Locations 
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Figure 2. 7-2: AM Peak Origin-Destination Trip Proportions Through Wellington Circle 


[Am PEAK | Everett | Malden | Medford] Melrose | Somerville | Cambridge | Boston] Other__| Total 
[Everett | 


2.7.1 Predominant Movements 


The predominant movement through Wellington Circle is a north/northeast to south travel pattern, 
with major movements consisting of Medford-Malden-Everett to/from Somerville-Cambridge-Boston, 
as shown in Figure 2.7-3. Of the seven major approaches to Wellington Circle: 


e Fellsway Bridge over Mystic River - Similar patterns to overall circle patterns, captures north- 
south movements. 

e Mystic Valley Parkway (Route 16) - Minor east-west movements serve mostly Medford 
to/from Everett. 

e Riverside Avenue - Predominantly local movements, minor impact on circle. 

e Fellsway North of Riverside - Serves Medford-Malden to/from Boston and local trips. 

e Middlesex Avenue & Rivers Edge (north of Route 16) - Both serve trips on each side of the 
Orange line to/from Boston. 

e Revere Beach Parkway - east-west movements and east-west to north-south over Mystic 
River. 


Figure 2. 7-3: AM Peak Flows Through Wellington Circle 


T 


AM Peak flows Through Wellington Circle 


Note: Values are Streetlight index, not actual traffic volumes 


Medford 2300 aaaericen 


1200 Everett 


fs L 290]: 
Somerville 
| 
1 


1.200, 
Cambridge : 
2.800F 


16.900 
Boston 
400 


Southbound Northbound 


94 


WELLINGTON 
CIRCLE STUDY 


Wellington Circle Study 


The evaluation of existing and future conditions in Wellington Circle was used to inform the 
development of potential improvement concepts and, eventually, alternatives to address the issues 
and opportunities presented in this chapter. The process for identifying potential improvement 
options and refining them into alternatives is discussed in the following Chapter 3. 
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3.0 Chapter Summary 


With an understanding of the existing conditions at Wellington Circle and its role in the local and 
regional transportation network, potential improvement concepts, and eventually alternatives, were 
developed for the Circle. This chapter describes the process used to refine the spectrum of possible 
improvements to a select number of viable alternatives to be analyzed and compared in greater 
detail. 


This process included the investigation and definition of design constraints, building on existing 
opportunities and input from Working Group members, and the iteration of potential design concepts 
to provide preliminary feasibility analyses of possible intersection alternatives for Wellington Circle. 
Ultimately, four alternatives were selected for further analysis, as discussed at the end of this 
chapter. Chapter 4 discusses the comparative analysis of the selected alternatives. 


3.1 Alternatives Development Context 


The Alternatives Development process was guided by findings from the existing conditions analysis, 
described in Chapter 2, and sought to assess the feasibility of various concepts to create an 
improved multimodal transportation network through Wellington Circle. The issues and 
opportunities, described below, provided a framework to understand the problems that need to be 
addressed by any concept. Stakeholder feedback also helped set goals and priorities for the project 
to ensure that alternatives aligned with community needs. 


3.1.1 Issues and Opportunities 


The existing Circle is characterized by deficiencies that make it difficult to navigate for all modes. 
Vehicles experience confusing geometry and multiple lanes for each movement, leading to a high 
number of crashes. Pedestrians and bicycles also experience uncomfortable conditions. Many 
people choose to drive short distances to cross the Circle rather than walk across the intersection, 
and there are no existing bicycle facilities. Issues, constraints, and considerations include: 


e Safety - crashes involving pedestrians have occurred at most Circle intersections 

e Multimodal connectivity - limited by wide roadways and multiple lanes of traffic 

e Multimodal Infrastructure - lack of pedestrian and bicycle infrastructure is a barrier to 
local destinations, including Wellington Station 

e Vehicular congestion - congestion causes delay for both private vehicles and buses, 
particularly east of the Circle 


There are also physical roadway constraints that must be accounted for in the development of 
alternatives. Primary design constraints include: 


e =©Designing within the existing right-of-way 
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e Consideration that the four roadways comprising Wellington Circle are parkways under 
historic designation 

e Consideration of impacts to natural elements such as mature trees and waterways 

e Providing access to existing driveways and properties, including the State Police Station A-4 

e Designing for large vehicles and their required turning movements 

e Existing and proposed traffic patterns and how to manage desire lines for all modes 

e_ Existing facilities when tying into project limits 


In contrast to the constraints, the Wellington Circle area offers several opportunities for an improved 
design, including: 


e §=6Right-of-way - Wide roadways, buffers, and sidewalks may provide space for multimodal 
facilities. 

e Changing land use - Increasing transit-oriented and mixed-used development around 
Wellington Station could increase opportunities for short trips taken by walking and biking. 

e Access to Open Space - The proximity of state parks and multiuse paths presents 
opportunities to improve access to open space and recreation. 


The ability for safety and connectivity improvements to increase walking and biking trips has 
secondary benefits as well. These may include reduced vehicle trips, and therefore a reduction in 
congestion, which in turn benefits factors such as public health, air quality, and quality of life. 


3.1.2 Working Group Feedback 


Issues related to how Wellington Circle operates and serves its users and the potential for 
improvement were informed by input from the stakeholder Working Group made up of 
representatives from elected officials, government agencies, municipal officials, and community 
members. Themes from stakeholder input included the need to: 


e Improve safety in Wellington Circle for all users 

e Reduce vehicular travel delays and congestion 

e Expand facilities for pedestrians, bicyclists, and transit users 

e Improve connectivity to Wellington Station 

e Reduce confusion regarding circulation patterns for all users 

e Expand green space 

e Promote redevelopment in the parcels surrounding Wellington Circle to provide a more 
active, mixed-use environment 

e Improve community connectivity between neighborhoods surrounding Wellington Circle 


Many of the identified issues reinforce one another to help meet project goals. A design for 
Wellington Circle that improves multimodal access, connectivity, and safety, and facilitates mixed- 
use development, could enable shorter trips to be taken by walking and biking, which in turn could 
help reduce vehicular congestion and greenhouse gas emissions. While improving vehicular 
operations and congestion were not primary goals of the study, the significant role that Wellington 
Circle currently plays in the regional vehicle network was considered important to maintain. 
Wellington Circle serves as a primary regional connection point between local communities such as 
Malden and Medford to job centers in Boston and Cambridge (see Chapter 2 Section 2.7). The 
documentation of the key concerns and priorities of the Working Group was an essential component 
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in identifying key issues and opportunities for the Study to address. This local feedback was used in 
the development of feasible concepts, and then alternatives, for Wellington Circle. 


3.2 Concept Development 


3.2.1 Process and Methodology 


The Alternatives Development process started with identifying potential roadway configuration 
concepts and evaluating each starting with the most basic to the most advanced concepts. Each 
initial concept analyzed access for each mode to identify potential “fatal flaws” and was eliminated 
from consideration if deemed infeasible. A diagram of the alternatives development process 
methodology is shown in Figure 3.2-1. 


Figure 3.2-1: Alternatives Development Process 


Mobility/ Quality 
Access of Life 


Safety Connectivity 


A fatal flaw analysis focuses on quickly finding the weak link in each concept and determining if that 
one factor on its own makes the concept infeasible. For Wellington Circle, the fatal flaw analysis 
consisted of two stages: 


1. Vehicle Capacity: The concept is unable to provide sufficient capacity for the existing 
vehicle volumes within the Circle. 
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Vehicular infrastructure is more limited than other modes in its requirements for space 
and throughput capacity, which is a major factor in why many cities, towns, and regions 
are working towards reducing travel dependence on cars and providing a balanced 
multimodal network. However, these same factors mean that for Wellington Circle to 
carry the desired volume of traffic, providing sufficient vehicle capacity becomes a critical 
step in determining the feasibility of a potential alternative. 


Improving vehicular operations beyond the existing condition is not a goal of this study, 
and given the nature of Wellington Circle, any additional vehicle capacity provided would 
likely result in increased demand and congestion rather than decreased congestion, also 
known as “induced demand”. Nonetheless, maintaining Wellington Circle as a regional 
connection point by providing sufficient capacity for existing vehicle volumes was 
considered necessary. Vehicle capacity goals for this project are to process the vehicle 
traffic demand in a safer manner without substantially reducing vehicle operations. 


2. Multimodal Considerations: The concept is unable to sufficiently accommodate 
pedestrian, bicycle, and/or transit access to meet the goals of the project (described in 
Table 3.2-1). 


Table 3.2-1: Multimodal Considerations 


Considerations and Goals 


Pedestrian - Reduce crossing distances where possible 
- Separate signal phases for pedestrians and conflicting high vehicle 
volumes 
Bicycle - Provide physical separation from vehicles, including vertical separation 


- Provide separate facilities for bicycle and pedestrians if possible 
-  Provide-high quality bicycle infrastructure at intersections 


Transit - Consider the feasibility of bus lanes and/or bus queue jump lanes to 
reduce delay for transit users and increase reliability of bus schedules 


Concepts were considered to be fatally flawed when it was apparent that the concept would have 
major negative impacts on pedestrian or bicyclist safety or would be unable to carry the existing 
vehicle volumes, even if a reasonable decrease in those volumes under the design conditions were 
to occur. Concepts that passed both fatal flaws screenings were further developed to determine if 
they could be considered viable alternatives for more advanced analysis. Concepts were categorized 
as basic concepts, circular concepts, and advanced concepts. 


Analysis of vehicle capacity for the different concepts was done using Synchro analysis software, 
which is based on the Highway Capacity Manual, 6"" Edition published by the Transportation 
Research Board. Concepts were modeled in Synchro based on the existing condition weekday 
morning and afternoon peak hour vehicle volumes through Wellington Circle. Rather than modeling 
a predetermined number and arrangement of vehicle lanes and analyzing the resulting vehicle 
capacity outputs, the number and arrangement of lanes was instead adjusted based on review of 
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traffic simulations of the projected vehicle operations. The geometry was adjusted for each concept 
until all movements were projected to have a volume-to- capacity ratio of 1.20 or less, and until not 
more than half of the movements were projected to be over capacity. These criteria comply with the 
intention to process vehicle traffic without substantial degradation to vehicle operations, recognizing 
that the existing vehicle operations in the area are poor. The resulting geometry required was then 
used to determine whether a concept could provide the targeted level of vehicle capacity while also 
meeting the multimodal considerations of the alternatives development process. 


Design Criteria: 
The alternatives development process focused largely on the overall layout of the Circle; at that level 
of detail and given the scale of the existing intersection, there were few instances where geometric 
limitations came into play. To align the concepts developed with traffic engineering standards and 
the goals of the project, the following design criteria were used: 
e Standard vehicle lane widths of 11 feet 
e Sidewalks not less than six feet wide on both sides of all roadway segments (or within open 
space as applicable) 
e Separated bicycle lanes not less than six feet wide on both sides of all roadway segments 
where feasible (or within open space as applicable) 
e One- to two-foot shoulders on either side of the roadway, intended to provide some buffer 
between moving vehicles and curbs rather than to act as a breakdown lane 


3.2.2 Basic Concepts 


The concept development process started with basic concepts to determine if they could offer 
improvements over the existing roadway configuration. Four basic concepts were considered: 


1. Five (5)-leg intersection (Figure 3.2-2): All five of the major Wellington Circle approaches 
meet at one signalized intersection 


Figure 3.2-2: Five-leg Intersection 
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This concept was eliminated from consideration as it would add conflicts, increase delays, 
require too many lanes, and result in worsened conditions for all modes. 


2. Four-leg Intersection with Middlesex Avenue at Fellsway Intersection (Figure 3.2-3): 
Reconfigures the Middlesex Avenue intersection to remove it from the Wellington Circle 
intersection and create a new, separate intersection with the Fellsway north of 
Wellington Circle; the other major approaches meet at a signalized four-leg intersection. 


Figure 3.2-3: Middlesex Avenue at Fellsway Intersection 


Removing the Middlesex Avenue at Fellsway intersection from Wellington Circle could 
provide benefits, including: 


e Improvements to overall vehicle operations, particularly for the critical west- 
bound left-turn movement 

e Use of additional time in the signal cycle to mitigate impacts of removing 
channelization for eastbound right turns 

e Creation of a more typical roadway geometry. The concept results in simpler, 
shorter pedestrian crossings and potential reduction in overall pedestrian delay 

e Creation of additional open space in the center of the intersection 


There are also considerations with this concept, including: 


e Potential queueing spillback between new signal and existing intersections 
e Conversion of Middlesex Avenue to one-way away from Wellington Circle 
(determined not to provide substantial benefits over relocating the intersection) 


While the concept would reduce conflicts along Route 16, it would require more travel lanes 
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than the existing configuration, negatively impacting pedestrians and bicycles due to the 
increased pavement widths and crossing distances. For these reasons, the four-leg 
intersection as a stand-alone alternative was eliminated from further consideration. 
However, because the relocation of Middlesex Avenue to a new intersection location would 
provide some benefits, this aspect of the alternative moved forward for consideration as part 
of a short-/medium-term alternative to be used in conjunction with other improvements. 


3. Removal of Right-Turn Channelization (Figure 3.2-4) 
Figure 3.2-4: Removal of Right-Turn Channelization 
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Channelized right turn lanes are those which are physically separated from the rest of a 
roadway approach by a raised island. Removing these channelized turns would mean 
removing the raised island and shifting the right-turn lane to approach the signal at the 
same stop line as the rest of the lanes for that approach. 


Removing right-turn channelization could result in several benefits, including: 
e Potential improvement to pedestrians’ and bicyclists’ comfort and safety 
e Reduced speed of turning vehicles 
e Closer alignment with current MassDOT standards, as yield- controlled 
channelized turns are no longer acceptable by MassDOT 
e Potential addition of space for partial bicycle infrastructure in Wellington 
Circle 
There are also considerations, including: 
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e A likely increase in vehicle delays at currently unsignalized turns (southbound 
and eastbound) 

e Added complexity to signal phasing to avoid re-introducing conflicts 
between pedestrians and vehicles 

e Lengthened pedestrian crossing distances across primary crossings 


While the removal of right-turn channelization is not a stand-alone solution, drawbacks of 
this concept can be mitigated with other interventions. Consideration of removing right- 
turn channelization moved forward as an option as part of the development of short- 
/medium-term alternatives. 


4. Prohibition of Left Turn Movements (Figure 3.3-5) 
Figure 3.2-5: Prohibition of Left Turn Movements 


Left-turn movements at intersections often require dedicated time during a traffic signal 
cycle, due to their conflicts with other vehicle and pedestrian movements. For this reason, 
one common measure for improving traffic flow at busy intersections is to restrict left turn 
movements. 


Prohibiting left turn movements could result in benefits including: 
e Improvement of overall vehicle operations, particularly for westbound and 
northbound movements 
e Additional open space in center of intersection 


The main drawback to this option is that there would be limited direct benefit to pedestrian 
and bicycle conditions. Prohibiting left-turn movements moved forward as an option to 
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consider as part of short-/medium-term alternative where other elements could be used to 
improve multimodal conditions in combination with the prohibition of left turns. 


3.2.3. Roundabout Concepts 


Various roundabout configurations were considered, including multi-lane and turbo roundabouts and 
multiple-roundabout concepts. A multi-lane roundabout concept considered is shown in Figure 3.2-6. 
This layout typically includes two circulatory lanes and up to two lanes per approach. Lane usages 
are assigned lane choices on each approach in order to minimize potential conflicts between 
vehicles. A specific form of multi-lane roundabout, called a turbo roundabout, removes one of the 
approach lanes on the side street approaches in order to further reduce potential conflicts for traffic 
within the roundabout, resulting in lower vehicle capacity but potentially higher safety. 


Figure 3.2-6: Roundabout Concept 


The FHWA publication Roundabouts: An Informational Guide provides the approximate theoretical 
capacity of a multi-lane roundabout based on entering and circulating volumes at each approach. 
Figure 3.2-7 below shows this theoretical capacity plotted on a chart along with the entering and 
circulating volumes during the weekday afternoon peak hour for each approach into Wellington 
Circle. 
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Figure 3.2-7: Roundabout Capacity 
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As shown in Figure 3.2-7, all approaches to Wellington Circle are shown to significantly exceed the 
theoretical capacity for a multi-lane roundabout - with two of the approaches exceeding the 
theoretical capacity with zero circulating volumes. On this basis, single multi-lane and turbo 
roundabouts were not considered feasible. 


Concepts which involved the use of multiple roundabouts in concert with each other or with 
signalized intersections were also considered, including ones which would only serve the Middlesex 
Avenue at Fellsway intersection or other specific areas with lower traffic volumes. These encountered 
the same fundamental issue of providing insufficient vehicle capacity, even to carry only a portion of 
the total Circle traffic. Additionally, roundabouts are susceptible to queue spillback gridlocking the 
intersection, preventing all traffic from proceeding. Clusters of roundabouts can exacerbate this 
issue. 


3.2.4 Advanced Concepts 


As the basic concepts were eliminated, more complex concepts were evaluated. Table 3.2-2 
summarizes the advanced concepts considered. Of these concepts, the Quadrant Roadway 
demonstrated the most potential to improve access and connectivity through the Circle. This concept 
was carried into the development of alternatives. 
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Table 3.2-2: Advanced Concepts Considered 


| | WELLINGTON 
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Description 


Concept 
Jughandle 


Aemsija4 


Revere Beach Pkwy 


Mystic Valley Pkwy 


Type A Jughandle 


Type C Jughandle 


Jughandles shift turning traffic to 
separate locations to reduce conflicts 
and the number of signal phases. 
There are two types of jughandles, 
shown in the graphic, Type A and Type 
C. All types of jughandles require 
more space than traditional turn 
lanes, and Type C have significant 
right-of-way impacts due to their 
larger configuration. Jughandle 
concepts were eliminated because 
they only shift vehicle conflicts, and 
do not improve upon overall traffic 
flow, while requiring additional 
footprint. For this reason, all concepts 
identified which used jughandles still 
required additional vehicle lanes 
compared to the existing 
configuration. 


Restricted Crossing U-Turn (RCUT) 


=—— 


—a— 


— 


RCUT intersections relocate side- 
street through and left turn 
movements to U-turns. Side-street 
right turns run concurrent with main 
line lefts. RCUT concepts were 
eliminated because the volume of 
vehicles projected to utilize the U-turn 
intersections would 


exceed the feasible vehicular capacity 
of the roadways. 
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Continuous Flow Intersection Continuous Flow Intersections allow 
left turn traffic to cross over opposing 
traffic ahead of an intersection, which 
helps to maximize capacity. For 
example, westbound left and 
eastbound through movements could 
run simultaneously. Continuous Flow 
Intersections can be implemented 
approach by approach. 


The main drawback is that this 
creates a large, complex intersection 
that can be challenging for 
pedestrians and bicyclists to navigate. 
It was determined that it would not 
offer substantial operational benefits 
over quadrant roadway concepts. Due 
to these factors, these concepts were 
eliminated from further consideration. 


Quadrant Roadway Quadrant roadways redirect turning 
movements by providing a new 
roadway which connects two 
perpendicular approaches to the 
intersection, allowing potentially 
conflicting movements to move 
simultaneously. They are helpful for 
intersections with both high volumes 
and large turning volumes. 


One drawback is the amount of 
physical space required to provide a 
new roadway. They are best used in 
locations where available space or 
right-of-way is not a constraint. 


These concepts were advanced for 
further consideration. They 
demonstrated the greatest potential 
to accommodate existing vehicular 
movements of any advanced concept, 
as they provide a more direct 
connection for existing patterns 
between south and east of the Circle. 
This would separate westbound left 
and northbound right movements and 
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enable eastbound and southbound 
lefts to potentially also use the 
quadrant roadway. The Quadrant 
Roadway also shows the best 
potential for accommodating bicycles 


and pedestrians, as quadrant roadways 
function effectively the same as any 
other part of the roadway network and 
do not involve unfamiliar forms of 
roadway geometry or traffic control. 
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3.3 Alternatives Development 


Preliminary Short-/Medium-Term alternatives were developed based on elements of the Basic 
concepts that showed potential in terms of feasibility and alignment with project goals. These 
preliminary alternatives were refined to develop a final set of alternatives for analysis. The Long- 
Term Alternatives were based on the concept of quadrant roadways and include at-grade (surface) 
and grade-separated alternatives. 


While Short-/Medium-Term Alternatives have the potential to provide improvements to the Circle on 
a shorter time-horizon (within 5-7 years), the more capital-intensive Long-Term Alternatives would 
provide more substantial improvements that better address the desired outcomes of the project. 


3.3.1 Short-/Medium-Term Alternatives 


Short-/Medium-Term alternatives were considered to provide nearer-term improvements. These 
improvements satisfy some project goals and provide benefits to different types of users, while being 
feasible to construct sooner, at lower costs, and with less disruptions to existing travel. 


The primary focus of the Short- and Medium-Term concepts was identifying potential changes to the 
geometry or vehicle flow through the Circle to improve pedestrian comfort and safety, provide space 
for bicycle infrastructure where possible, and reduce bottlenecks within the intersection for vehicular 
movements. A number of individual basic concept elements, described in Section 3.2, were 
identified which could be implemented within the existing intersection configuration and achieve 
some of these goals. These elements could also be combined. 


1. Relocate Middlesex Avenue at Fellsway Intersection (See Figure 3.2-3): Shifts Middlesex 
Avenue to intersect with Fellsway to the north of Route 16. 


2. Remove right-turn channelization (See Figure 3.2-4): Replaces the existing channelized 
right-turn lanes in the eastbound, westbound, and southbound directions with traditional 
right-turn lanes. Due to the high volume of northbound right-turning traffic, combined 
with other signal phasing considerations, eliminating the northbound channelized right- 
turn lane is not feasible within the existing Circle configuration. 


3. Prohibit eastbound left turns (See Figure 3.2-5): Prohibits eastbound left-turn movements 
and removes the existing eastbound left-turn lanes from the intersection. 


Each of the above elements has the potential to benefit pedestrians, bicyclists, and drivers if 
implemented individually. All of them combined would simplify the overall geometry of the Circle. The 
combination of all these elements is what formed the Short-/Medium-Term Alternative which was 
analyzed further. 


During the Alternatives Analysis process described in Chapter 4 of this report, it was determined 
based on further analysis that the potential impact on vehicle capacity, which could result in longer 
queues and/or also increased delay, of the full removal of the channelized turns was greater than 
had been realized during the Alternatives Development phase. For this reason, two variations of the 
overall Short- and Medium-Term Alternative were developed: Option A and Option B. 
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Short-/Medium-Term Alternative Option A consists of the full combination of each of the above 
elements, namely: 


e Removing the channelized right-turn lanes in the eastbound, westbound, and southbound 
directions, and providing typical right-turn lanes in their place. 

e Prohibiting the eastbound left-turn movement at the Circle and removing the existing left-turn 
lanes. Drivers traveling from the west of the Circle to the north would be expected to reroute 
via Commercial Street or by making an eastbound right turn followed by a U-turn south of 
Wellington Circle to then continue north. 

e Relocating Middlesex Avenue southbound to connect to Fellsway north of Route 16. 


Benefits and impacts: 
e Minor improvements to bicycle and pedestrian access and connectivity, with shortened 
crossing distances and bicycle infrastructure. 
e Increases open space, particularly on the north side of the Circle. 


e §©6Significantly degrades right turn operations, as right turning vehicles must wait for the 
pedestrian crossing phase to end, thereby reducing the time available in the cycle for the right- 
turning vehicles. 


Figure 3.3-1: Short/Medium Term Alternative Option A 
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Short-/Medium-Term Alternative Option B is identical to Option A, except for the following elements: 


e Maintains channelized right turns for the eastbound and westbound directions to 
accommodate right turn volumes. 

e Signalizes the eastbound channelized right turn lane to give pedestrians and bicyclists a 
protected crossing. The westbound crossing is currently signalized. 


Benefits and impacts: 
e Small improvements to bicycle and pedestrian access and connectivity. 


e Increases open space. 
e Degrades right-turn operations to a lesser degree than Option A. 


Figure 3.3-2: Short/Medium Term Alternative Option B 


LEGEND 
Mi Roadway 
Pedestrian Area 


f ees. MH) Bicycle Path 


Gili Planted Area 


141 


WELLINGTON 
Wellington Circle Study = 


3.3.2. Long-Term Alternatives 


The Long-Term Alternatives integrate the Quadrant Roadway concept, which showed the most 
potential for improving access and connectivity for Wellington Circle. Both at-grade and grade- 
separated concepts were considered, as described in the following sections. 


3.3.2.1 Dual Quadrant At-Grade Alternative 


Using the quadrant roadway concept as a framework, several at-grade alternative concepts were 
evaluated in more detail. Each concept is based on a dual quadrant roadway framework with a goal 
of reducing the existing five (5) to six (6) vehicular lanes on each approach to Wellington Circle to 
better accommodate cyclists and pedestrians. The dual quadrant framework would construct 
quadrant roadways on both the northeast and southeast corners of the primary signalized 
intersection. All the at-grade alternatives incorporate bicycle and pedestrian infrastructure, which are 
noted in light blue and tan respectively on the concept graphics. Three design concepts were 
developed based on the configuration of open space and roadways north of Route 16. 


Each design concept for the at-grade dual quadrant roadway alternative is described below: 


Square Concept 


The Square Concept (Figure 3.3-3) features two dual quadrant roadways, with one providing a 
connection between the east and the north, and the other roadway providing a connection between 


the east and the south. Extensions of Middlesex Avenue and 9th Street in their direction of travel 
would be extended into the Circle, creating a small grid within the Circle and an approximately 140- 
foot by 240-foot rectangular area of green space on the north side of the Circle (hence the “Square” 
alternative). To travel between Fellsway south of the Parkway and Middlesex Avenue, vehicles would 
use the proposed extension of Qin Street within Wellington Circle, turning to or from Middlesex 
Avenue at its existing intersection with 9th Street. As part of this alternative, eastbound left turns are 
prohibited and could occur at Commercial Street to access Fellsway north of the parkway. It is not 
feasible to provide a crosswalk directly across Revere Beach Parkway at the eastern most portion of the 
Circle. This is due to three high volume vehicle movements through this intersection: northbound right, 
southbound left, and eastbound through. Due to these high volumes, there would not be enough 
available signal time to allocate to a pedestrian phase for the eastern leg of the intersection. 
Additionally, a pedestrian phase would not be able to run concurrently with traffic due to high vehicle 
turning volumes that would create conflict with crossing pedestrians. 


Benefits: 
e Simplifies overall geometry 
e Creates open spaces for multimodal considerations and greenery 
e Provides mostly protected, single-phase crossings for pedestrians 


Drawbacks: 
e Overall geometry maintains high number of vehicle lanes 
e Requires additional signalized intersection at Middlesex Avenue at 9th Street 
e Concurrent or multiple-phase pedestrian crossings would be required at some locations 
e Lack of crosswalk at major desire line across Revere Beach Parkway on eastern portion 
of intersection 
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Triangle Concept 


Like the Square, the Triangle Concept (Figure 3.3-4) features dual quadrant roadways allowing for 
connections to and from the east, and an extension of 9th Street closer to the Circle. Unlike the 


Square Concept, however, in the Triangle Concept the extension of gth Street, Fellsway, and the 
northeast quadrant roadway would all curve north of Route 16 to meet at a single intersection. This 
atypical geometry has the benefit of requiring one fewer signalized intersection and in turn reducing 
the potential for queue spillback between intersections. Additionally, Fellsway through traffic in both 
directions would need to turn at the intersection on the northern point of the triangle. Eastbound left 
turns are still prohibited in this alternative and could occur at Commercial Street to access Fellsway 
north of Route 16. Similar to the Square Concept, there is no crosswalk across Revere Beach 
Parkway on the east side of the Circle. 
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Benefits: 


| 


Better able to process existing vehicle volumes 


Creates open spaces for multimodal considerations and greenery 
Allows future bicycle connections to Fellsway and Route 16 


Provides mostly protected, single-phase crossings for pedestrians 


Drawbacks: 


Overall geometry is slightly atypical and maintains high number of vehicle lanes 


Concurrent or multiple-phase pedestrian crossings would be required at some locations 
Lack of crosswalk at major desire line across Revere Beach Parkway on eastern portion 
of intersection 


Figure 3.3-4: Triangle Concept 
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Transit Enhanced Concept 


The Transit Enhanced Concept (Figure 3.3-5) is identical to the Triangle Concept with the addition of 
dedicated transit lanes approaching the Circle to accommodate existing MBTA bus routes 100, 108, 
and 134 which travel from north of the Circle to Wellington Station. The proposed inbound bus lane 
would begin on the right side of Fellsway in the southbound direction before Wellington Circle and 
would continue on the southbound right side of the proposed northeast quadrant roadway. The 
outbound transit lane would begin as a shared bus and right-turn lane in the westbound direction on 
Revere Beach Parkway. The northeast quadrant roadway would then provide a bus-only lane on the 
northbound right side of the roadway. Dedicated bus phase signals would be provided in both 


directions at the intersection of Fellsway at the northeast quadrant roadway and the extension of gth 
Street. The existing bus stops on Fellsway just north of Wellington Circle would be maintained in their 
same general location as floating bus stops, with separated bicycle lanes wrapping around the 
outside of each stop. 


Benefits: 
e The transit lanes could be extended along Fellsway to the north of the Circle, if desirable 


e Prioritizes and best serves the existing routes between Fellsway to the north and 
Wellington Station with dedicated lanes for transit services 


Drawbacks: 


e Not practical to create an eastbound transit lane on Revere Beach Parkway due to 
number of turning conflicts 


e Lack of crosswalk at major desire line across Revere Beach Parkway on eastern 
portion of intersection 
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Pedestrian Bridge 


A pedestrian bridge (Figure 3.3-6) could address the missing crosswalk to the east of the quadrant 
roadways/across Revere Beach Parkway. The pedestrian bridge could be added to any of the Long- 
Term At-Grade Dual-Quadrant Alternative concepts. 


The proposed pedestrian bridge would cross the eastern leg of Wellington Circle, connecting the 
Station Landing development on the south with the property occupied by the Boston Tattoo Company 
across Revere Beach Parkway (Route 16). A conceptual design of the bridge was developed that 
would provide a 14-foot wide shared-use path with pedestrian safety barriers on each side to meet 
the standards for a path shared by bicycle and pedestrians. The length of bridge required to span 
Revere Beach Parkway is 120 feet and is based on the standards in the AASHTO Guide for Planning, 
Design, and Operation of Pedestrian Facilities. It would provide 17 feet of vertical clearance for 
vehicles. The bridge ramps would provide a 10-foot wide shared-use path with pedestrian safety 
barriers on each side. The 
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bridge ramps would be narrower than the path on the bridge to minimize potential property impacts. 
Each ramp would be 260-feet long (not including level landings) and have a maximum 7.5% grade. 


Figure 3.3-6: Pedestrian Bridge 


Description: Concept Level Shared Use Path Bridge, Ramps and Stairways 


It is important to note that the figure shown represents an early-stage, conceptual level of design for 
the pedestrian bridge and ramps and stairways needed to access it. Potential stairway locations are 
shown as polygons in this sketch and would need to be designed in future stages of project 
development. The conceptual level of design outlines the overall function and form of the potential 
infrastructure changes but does not include the required final location of the bridge, final orientation 
of the ramps, the preferred design materials, and the structure type. Additional design based ona 
detailed survey of the property that incorporates feedback from stakeholders and abutting property 
owners would be required to define the final design of the pedestrian bridge, ramps, and stairways. 
Only after this additional design is complete could the full set of benefits and impacts be 
understood, including those related to permanent and/or temporary use of private property. 


3.3.2.2 Grade-Separated Alternatives 


Given the high vehicular volumes through the project area, grade-separated alternatives were also 
evaluated to understand if they would provide advantages over the at-grade alternatives. Grade 
separation for both the east-west and south-east connections was considered due to their higher 
through volumes. As north-south volumes are lower than east-west, they were not considered for 
grade separation. 


The east-west grade separation moved forward as an alternative due to its simpler configuration 
compared to a south-east grade separated structure. While south-east serves the heaviest vehicle 
volumes, it would not offer any advantage over the east-west connection and would require a more 
complex, curved structure and result in a larger at-grade intersection. 
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Figure 3.3-7: Above Grade-Separated Single Quadrant (plan view) 
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Above-Grade Separated Single Quadrant 


A grade-separated single quadrant roadway (Figures 3.3-7 and 3.3-8) was developed as the primary 
grade-separated alternative. It contains an east-west bridge structure with a single lane in each 
direction. Surface roadways are configured to accommodate the heavy south to east connection, 
aligned around the bridge structure. 


The Above-Grade Alternative provides an overpass carrying Route 16 as it travels east-west over the 
Wellington Circle Intersection. The overpass alignment was designed for 30 mph speeds and 
consists of a 640-foot long four-span continuous bridge. As shown in Figure 3.3-9, the total width of 
the bridge is 40’-6” and carries one 11-foot lane of travel in each direction with 5-foot shoulders, 6- 
foot mountable median for emergency vehicles, and 1’-3” wide barriers on both sides. There is no 
pedestrian or cyclist access on the bridge. Bicyclists could be accommodated with a wider cross- 
section, if desired. Bicycle and pedestrian infrastructure would be created on the surface with the 
alternative as proposed. 


Figure 3.3-9: Overpass Bridge Geometry 
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The bridge geometry is based on the MassDOT Bridge Manual. It maintains a 16’-6” vertical 
clearance above the intersection. The bridge depth is approximately 8 feet deep with 2’-8” tall 
barriers on top. The approach walls at the abutments are approximately 19-feet tall plus barrier on 
top. On the western end of the structure, the roadway descends at a 4% grade to tie into the existing 
roadways. For the eastern approach to the structure, a 5% grade was required to match the existing 
roadway before the adjacent railroad bridge. These grades and wall heights would require an 
approximately 475-feet long approach walls on each side of the bridge, resulting in a 1600-foot total 
structure length. 


Surface Roadways 


The remaining Wellington Circle roadways would remain at-grade and be reconfigured into several 
separate signalized intersections. The Route 28 northbound and southbound travel lanes would be 
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realigned into a more direct north-south alignment and no longer separate at the intersections. 
Middlesex Avenue and Ninth Avenue would meet at a signalized intersection with a new connector 
road that connects both with Route 28 north of the Route 16 overpass. Ramps would be constructed 
to provide access from Route 16 to the surface roadways. The ramps function as an add-a-lane 
configuration with the Route 16 mainline beyond the bridge extents. 


The new Route 16 ramps to and from the east would be constructed in a traditional diamond 
configuration with driveway access to adjacent properties provided from each ramp before they 
intersect with Route 28. The configuration for the new Route 16 ramps to and from the west would 
include a displaced intersection where the Route 16 westbound off-ramp traffic would intersect with 
a new roadway that connects Route 28 southbound traffic with the Route 16 eastbound on-ramp. 


Driveway access to the adjacent properties would be provided on each ramp. Overall, Route 28 
would form the major spine of travel along the surface with two lanes in each direction and the 
following four intersections from north to south: 


e Route 28 at the Middlesex Avenue/Ninth Avenue Connector and the Route 16 Ramp 
Connector 

e Route 28 at the Route 16 Westbound On-Ramp 

e Route 28 at the Route 16 Eastbound Off-Ramp 

e Route 28 at the Route 16 Eastbound On-Ramp and the Route 16 Westbound Off-Ramp 


It is important to note that the figures shown represent an early-stage, conceptual level of design. 
The conceptual level of design outlines the overall function and form of the potential infrastructure 
changes but does not include the required final location of the bridge, final orientation of the ramps, 
surface roadway network, the preferred design materials, and the structure type. Additional design 
based on a detailed survey of the property that incorporates feedback from stakeholders and 
abutting property owners would be required to define the final design. Only after this additional 
design is complete could the full set of benefits and impacts be understood, including those related 
to permanent and/or temporary use of private property. 


Below-Grade Alternative 


A Below-Grade Alternative that would provide a tunnel carrying Route 16 below the Wellington Circle 
intersection was considered but not advanced through conceptual design. A preliminary review of the 
concept revealed several complicated issues that would make it more costly and disruptive to traffic 
operations than the Above-Grade Alternative. The first is that a tunnel would likely be at least 50% 
more expensive than a bridge of equal length and the length of the tunnel needed may require safety 
and fire suppression utilities. It would also require pumps to remove rainwater, with an annual 
operating cost. The second is the need to identify and relocate utility lines like the Massachusetts 
Water Resources Authority (MWRA) 48” water main following Route 28 and Middlesex Avenue that 
serves as an emergency back-up water supply. A tunnel would also be more difficult to stage 
construction and require increased support during excavation. The last reason identified is the 
potential for severe traffic impacts if the underpass were closed due to flooding during heavy 
rainstorms. The Massachusetts Coastal Flood Risk Model, created by Woods Hole Group, shows that 
the Wellington Circle area will be at risk for flooding due to coastal storms with a 20% annual chance 
of occurring by the year 2070. 
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Benefits: 
e Removes major through movements from surface roadways, limiting the number of lanes 
required to handle existing volumes 


Drawbacks: 
e Surface roadways still require a high number of lanes in some locations 


e The bridge acts as a visual barrier bisecting the Wellington Circle transit station from nearby 
residents and businesses 


3.4 Final Alternatives 


After developing concepts into more distinct alternatives, including both at-grade and grade- 
separated alternatives, four alternatives were advanced for evaluation to understand which best 
address the study goals. These alternatives include: 

e = Short-/Medium-Term (Options A and B) 


e Long-Term At-Grade Dual Quadrant (Square and Triangle Concepts) 
e Long-Term At-Grade Transit Enhanced Dual Quadrant 
e Long-Term Grade Separated Single Quadrant 


Chapter 4 describes the Alternatives Analysis process and provides a comparative evaluation of the 
alternatives. 
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4.0 Chapter Summary 


This chapter details the alternatives analysis process to evaluate how well each alternative design 
addresses the study goals. Safety is evaluated first, as improving safety for all users in the study 
area is a primary goal that should be considered before other metrics. An alternative that does not 
improve safety for all users would not accomplish the purpose of the study. Similarly, improving 
multimodal travel is a fundamental goal of the study, so the evaluation of how well each alternative 
improves travel for those walking, biking, and taking transit is balanced with accommodating vehicle 
operations. Additional factors that are analyzed include quality of life outcomes, land use and 
economic development potential, environmental impacts, and cost. These are analyzed to provide a 
comparison across alternatives to understand which provide the most benefit compared to a Future 
No-Build condition. 


4.1 Alternatives Analysis Framework 


The following sections provide an overview of the framework used to analyze and compare 
alternatives. Section 4.2.1 summarizes the four final alternatives while section 4.2.2 details the 
evaluation criteria and metrics used in the evaluation. 


4.1.1 Summary of Alternatives Considered 


Chapter 3 reviewed the alternatives development process, where various concepts ranging from 
simple to advanced were evaluated to understand which options had potential to benefit Wellington 
Circle users. This process resulted in the development of four final alternatives for more detailed 
analysis: 


e = Short/Medium-Term (Options A and B) 

e Long-Term At-Grade Dual Quadrant (Square and Triangle Concepts) 
e Long-Term At-Grade Transit Enhanced Dual Quadrant 

e Long-Term Grade Separated Single Quadrant 


4.1.2 Evaluation Criteria Framework 


An evaluation framework was developed to analyze each of the alternatives relative to the study 
goals detailed in Chapter 1, Section 1.3. The goals relate to improving safety, improving mobility and 
access, improving local and regional connectivity, and improving quality of life. Evaluation criteria 
and metrics associated with each goal are used to identify whether the alternative has a beneficial 
outcome, neutral outcome, or negative impact relative to maintaining the existing configuration of 
Wellington Circle, as summarized in Figure 4.1-1. 
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Figure 4,1-1: Evaluation Criteria Framework Graphic 
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While detailed methodology and analysis inform these ratings, this simplified framework enables the 
comparison of alternatives across goals at a high level to understand which alternative(s) would 
ultimately provide the most benefit or impact over the existing condition and the Future No-Build. 
Alternatives were also grouped into the following categories for ease of comparison across criteria: 


e Short-/Medium-Term - includes options A and B 

e Long-Term At-Grade - includes square and triangle concepts, unless otherwise 
specified 

e Long-Term At-Grade Transit Enhanced - includes triangle concept with transit lane 

e Long-Term Grade-Separated - includes grade-separated single quadrant 


4.2 Alternatives Analysis 


4.2.1 Safety 


The existing Wellington Circle intersection has numerous safety issues, outlined in detail in Chapter 
2, Section 5.6, including a total of 278 reported crashes over a three-year period. The existing 
configuration of numerous turn lanes, many possible vehicle movements, and high vehicle speeds 
on intersection approaches contribute to the disproportionately high number of sideswipe and angle 
crashes. Despite the vehicle-centric infrastructure and the lack of pedestrian and bicycle facilities 
(leading to limited pedestrian and bicycle activity), five crashes involving pedestrians and bicycles 
were reported in the three-year period analyzed. 


As outlined in Chapter 3, the alternatives were developed with the project goal of improving safety for 
all roadway users. 
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4.2.1.1 Safety Design Elements 


The alternatives have many safety design elements in common to address multiple modes. These 
include, but are not limited to: 


e Pedestrians - Incorporation of wider pedestrian facilities, enhanced pedestrian crossings, 
protected pedestrian phasing to minimize conflicts with turning vehicles, additional crossing 
opportunities, and reduced pedestrian delay. 

e Bicycles - Provision of separated/buffered bicycle lanes and protected intersection design 
with physical separation between bicycles and vehicles. 

e Vehicles - Reduction in travel lanes and intersection approach lanes that decrease the need 
for multiple lane changes and the associated potential for sideswipe crashes, simplified 
roadway geometry and progression through the intersection, prohibition of certain vehicle 
movements to reduce conflicts, and reduced corner and turn radii to encourage lower vehicle 
turning speeds. 

e Transit Users - Accessible bus stops with enhanced multimodal connections to reduce 
conflicts between users. 


While there are many safety design elements that the alternatives have in common, there are 
several differences between the alternatives regarding safety. These include, but are not limited to: 


e Short-/Medium-Term: As this alternative is reduced in scope, size, and timeline compared to 
the Long-Term Alternatives, it is anticipated that this alternative would include more limited 
implementation of the safety design elements listed for the other alternatives. 

e Long-Term Grade-Separated: One of the project objectives under the safety goal is to reduce 
vehicular speeds. Since this alternative introduces an overpass and associated on-/off- 
ramps, it is anticipated that the highway-like nature of the study area would be exacerbated 
with this alternative, whereas the other alternatives would reduce the highway-like nature of 
the study area. The introduction of grade-separation and associated on-/off-ramps could lead 
to increased vehicle speeds through the study area, conflicting with the project’s objective of 
reducing vehicle speeds and improving safety. 


Despite the differences outlined above, all alternatives are expected to reduce the number of 
crashes relative to the existing condition and the Future No-Build. While this section provided a 
qualitative discussion of the alternatives, the next sections provide a more quantitative safety 
comparison of the alternatives. 


4.2.1.2 Vehicle Conflict Points 


One of the quantitative safety metrics to compare various alternatives is a vehicle conflict point 
analysis. Conflict points are locations where different vehicle movements intersect and these conflict 
points can be predictive of crash locations and types of crashes. Intersection types with fewer 
conflict points such as roundabouts generally have fewer crashes and lower crash severity due to the 
reduced number of opportunities for vehicles to cross paths. There are three types of vehicle 
conflicts: 


e Diverging - Location where two vehicles traveling in the same direction split into different 
movements. Crashes associated with diverging movements include rear-end and side-swipe 
crashes. 
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e Merging - Location where two vehicles coming from different lanes or directions move into 
the same lane. Crashes associated with merging movements include rear-end and side-swipe 
crashes. 

e Crossing - Location where two vehicles traveling in different directions intersect. Crashes 
associated with crossing movements include angle crashes, and these types of crashes can 
lead to the most severe outcomes. 


The number of conflict points for the Future No-Build Wellington Circle configuration, as well as for 
the alternatives, was determined based on the permitted vehicle movements for each alternative. 
Since the configurations of the commercial driveways are anticipated to be maintained, this analysis 
only takes into account conflicts between vehicles at intersections. ASummary of the number and 
types of vehicle conflict points is provided in Table 4.2-1. The comprehensive conflict point analysis 
is found in Appendix E. 


Table 4.2-1; Conflict Point Comparison 


Vehicle Contlict Type 


Total 
Diverging Crossing Merging Contlict 
Points 
Future No-Build 
Short-/Medium-Term 
Long-Term At-Grade - Square 
Long-Term At-Grade - 
Triangle 
Long-Term Grade-Separated 


As shown in Table 4.2-1, the Future No-Build Wellington Circle intersection has 68 total conflict 
points, including 24 critical crossing conflicts. Each of the alternatives has fewer conflict points than 
Future No-Build, with the Short-/Medium-Term and Long-Term Grade-Separated having the fewest 
number of conflict points, 40 and 31, respectively. In terms of reduced conflict points, the Short- 
/Medium-Term alternative performs well against the other Long-Term At-Grade alternatives as it 
reduces the number of possible vehicle movements in the northern areas of the intersection. The 
Long-Term At-Grade alternatives introduce additional intersection nodes and accommodate more 
possible vehicle movements. The Long-Term Grade-Separated alternative performs the best of all 
alternatives in conflict point reduction, as grade-separation completely removes the eastbound and 
westbound through movements and their associated conflicts from the intersection. 


It should be noted that while conflict point reduction is a useful metric for evaluating alternatives, it 
does not always consider actual operations and travel conditions. For example, while the Long-Term 
Grade-Separated alternative has the fewest number of vehicle conflict points, the introduction of 
additional highway infrastructure into the study area could lead to increased vehicle speeds and 
crash severity, negating the safety benefit of reduced conflict points. Similarly, the Short-/Medium- 
Term alternative maintains much of the multi-lane geometry, increasing the potential for side swipe 
crashes relative to the long-term alternatives. 
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4.2.1.3 Crash Modification Factors 


As defined in the MassDOT Safety Alternatives Analysis Guide, Crash Modification Factors (CMFs) 
are multiplicative factors used to quantify the expected change in crash frequency for a proposed 
countermeasure, such as changes in the geometric design or operational characteristics of the 
facility. CMFs may apply to specific crash types and crash severities and can be reported as either a 
constant value or a function. 


To compare the various alternatives and their potential to reduce crash types, a list of 
countermeasures and their associated CMF values based on MassDOT’s State-Preferred CMF List 
was derived. The list of countermeasures and their associated CMF values for each alternative is 
provided in Appendix E. The list of countermeasures summarizes the high-level CMFs used by 
MassDOT in the safety alternatives analysis process; there are additional CMFs not listed on the 
State-Preferred CMF list or potential CMFs that may added in the future, which could be applied 
during the design phase of the project. 


Both the Long-Term At-Grade and Long-Term Grade-Separated alternatives have similar numbers of 
high-level safety enhancements (between eight and ten). Due to the reduced scope of changes, the 
Short-/Medium-Term alternative only has six relevant safety enhancements. Overall, while the CMF 
analysis should not be considered predictive of exact crash rates for the proposed alternative, it is 
expected to reflect the general trend of the long-term alternatives providing the greatest safety 
benefit. 


4.2.1.4 Findings from Safety Alternatives Analysis 


Based on the discussion in the previous sections, all alternatives are expected to reduce the number 
of crashes compared to maintaining the existing Wellington Circle configuration in a Future No-Build 
condition. Because the scope of changes to the intersection is more limited in the Short-/Medium- 
Term alternative compared to the long-term alternatives, the safety benefits would be more limited 
under this alternative. The long-term alternatives are anticipated to offer similar roadway safety 
improvements; however, despite having the fewest number of vehicle conflict points, the Long-Term 
Grade-Separated alternative has the potential to increase crash severity compared to the other 
alternatives due to the anticipated increase in vehicle speeds associated with the introduction of 
grade-separation and high-speed vehicle infrastructure. 


4.2.2 Mode Considerations 


The Wellington Circle alternatives were evaluated to understand how different modes are 
accommodated. Under the existing condition and Future No-Build, most of the space within 
Wellington Circle is dedicated to vehicle transportation, with each approach providing between four 
and seven entering vehicle lanes and most approaches having one or more channelized turn lane(s). 
The Circle has gone through decades of iterative redesign, which has generally consisted of adding 
vehicle capacity to serve the regional traffic and the trips generated by auto-centric development in 
the surrounding areas. The added lanes and vehicle capacity have not solved vehicle congestion at 
Wellington Circle, as drivers continue to experience significant delays traveling through the Circle. 
These strategies have exacerbated safety issues with increased conflict points and increasingly 
complex wayfinding. 
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The current auto-centric configuration of Wellington Circle does not align with study goals, which 
include improved pedestrian and bicycle access and reduced health and environmental impacts on 
local users. The ideal preferred alternative for Wellington Circle would benefit every mode of 
transportation, without substantially impacting vehicle operations. However, each of the alternatives 
involves tradeoffs, particularly in balancing vehicle capacity against pedestrian and bicyclist 
accessibility. Figure 4.2-1 below shows an overview of the alternatives analysis process for each 
alternative by mode. Each alternative is graded with the three-level assessment used throughout this 
chapter. 


Figure 4.2-1: Mode Considerations Chart 
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The selection of a recommended alternative requires balancing and prioritizing the benefits and 
trade-offs. The Short-/Medium-Term alternative offers improvements to pedestrians but would have 
neutral outcomes for motorists, transit-users, and cyclists. The Long-Term At-Grade alternatives 
improve pedestrian and bicycle conditions but would reduce vehicle operations and capacity. 
Conversely, the Grade-Separated alternative improves vehicle and bicycle outcomes but would have 
neutral outcomes for pedestrian and transit users. 


Figures 4.2-2 to 4.2-6 show simplified cross-sections of each alternative to illustrate the relative 
allocation of right-of-way to each mode. A comparison cross-section between each alternative and 
the existing condition (also the Future No-Build) shows the middle of the existing Wellington Circle on 
Route 16 looking east. These series of images show that: 

e The existing cross-section and Future No-Build configuration allocates most of the right-of- 
way to vehicles. 

e The Short-/Medium-Term alternative maintains much of the space for vehicles, with only a 
slight reduction on the southern side of the roadway. Roadway space is reallocated to 
provide a separated/buffered bicycle lane and enlarged green space in the middle. 

e Both the Long-Term Square and Triangle alternatives reallocate roadway space from vehicles 
to bicyclists and pedestrians, with the addition of two-way bicycle facilities on both the 
northern and southern sides and sidewalks with space for landscaping/plantings. Vehicle 
lanes are reduced from twelve to six with the Square alternative and to five with the Triangle 
alternative. 
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e The Grade-Separated alternative reduces total vehicle lanes to four but includes a vehicular- 
oriented overpass that creates a visual barrier between north and south of the Circle for 
pedestrians and bicyclists. This alternative does increase space for these modes through 
two-way bicycle facilities and buffered sidewalks on both sides. There is less open space to 
the north and south of the roadway than provided in the Long-Term At-Grade alternatives. 

e The Transit Enhanced alternative takes the multimodal benefits of the Triangle alternative 
further by allocating dedicated space for transit vehicles through the addition of bus lanes on 
both sides. A comparison of the two alternatives on the quadrant roadway shows a reduction 
of one vehicle lane for the Transit Enhanced alternative with two bus lanes (resulting in one 
additional lane overall) but maintains bicycle and pedestrian facilities on both sides. 


Figure 4.2-2: Cross-section - Future No-Build vs. Short-Term 
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Figure 4,2-3: Cross-section - Future No-Build vs. Square 
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Figure 4.2-4: Cross-section - Future No-Build vs. Triangle 
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Figure 4,2-5: Cross-section - Future No-Build vs. Grade-Separated 
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Figure 4.2-6: Cross-section (Quadrant Roadway) - Triangle vs. Transit Enhanced 
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4.2.3. Vehicle Operations 


Vehicle operations under each alternative were analyzed using VISSIM microsimulation and Synchro 
capacity analysis. These methods assessed the peak hour vehicle operations under each alternative. 
To determine future vehicle demands on the various build alternatives, 2040 Build volume 
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projections were developed using similar methodology that was previously outlined in Chapter 2 
Section 2.5.5.2. The 2040 Build volume projections include the anticipated impacts of the 
geometrical and operational configurations of the alternatives on the local and regional traffic 
volumes, travel patterns, and mode-share. The 2040 Build volumes are included in Appendix E. 


Overall, it is expected that vehicle operations at Wellington Circle would remain largely the same as 
under the Future No-Build with any of the alternatives in place. The overall driver experience would 
be expected to be safer and less confusing, though each alternative would be expected to operate 
with similar total vehicle capacities and delays for all vehicles. Individual movements through the 
Circle may have higher or lower vehicle capacities and delays. 


4.2.3.1 Level of Service 


Level-of-Service (LOS) is a commonly used metric based solely on average vehicle delay under a 
given set of roadway and traffic conditions which provides a qualitative analog for use in assessing 
and comparing traffic operations, graded by letters between A and F. Generally, in an urbanized area, 
LOS D is considered desirable. LOS E indicates that operations are approaching capacity and LOS F 
indicates that conditions may be at or over capacity and experiencing long delays. However, complex 
intersections with longer cycle lengths can experience higher average delays, even with queues 
clearing each cycle. While the assessment includes level-of-service, it provides a more in-depth 
assessment evaluating overall capacity and queuing. 


Under both the existing and future conditions (Future No-Build and the Build alternatives) modeled, 
many movements are shown to operate at LOS F, while very few operate at LOS A or LOS B, as is 
common in urban areas. 


To better depict the differences between alternatives, Figures 4.2-7 to 4.2-11 report operations 
based on both LOS and on volume-to-capacity ratios.1 Nodes which are projected to operate at LOS 
D or better are shown in blue, LOS E is shown in yellow, and nodes which operate at LOS F are shown 
based on the proportion of movements at the node which operate over capacity (with a volume-to- 
capacity ratio greater than 1.00). Orange is used for nodes which operate at LOS F with no 
movements over capacity, red is used where some but less than half of the movements operate over 
capacity, and dark maroon is used where half or more of the movements are over capacity. 


1 These graphics present an overview of Synchro capacity analysis results and modified Levels-of-Service 
(LOS). 
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Figure 4,.2-7: Level of Service Analysis Results - Existing (2020) vs. Short-Term Option A (2020) 
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Figure 4,2-8: Level of Service Analysis Results - Existing (2020) vs. Future No-Build (2040) 
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Figure 4.2-9: Level of Service Analysis Results - Future No-Build (2040) vs. At-Grade Square (2040) 
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Figure 4.2-10: Level of Service Analysis Results - Future No-Build (2040) vs. At-Grade Transit 
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Figure 4,.2-11; Level of Service Analysis Results - Future No-Build (2040) vs. Grade-Separated 
(2040) 
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As shown in Figure 4.2-7, the Short-/Medium-Term Option A improvements are projected to operate 
with similar or slightly reduced overall LOS as the existing Wellington Circle configuration. Option A 
particularly shows reduced operations related to the eastbound and westbound right-turn 
movements. 


As discussed previously, vehicle volumes were projected for each future alternative. Under Future 
No-Build (2040) conditions with the existing Circle configuration maintained, the change in vehicle 
volumes is projected to result in diminished overall vehicle operations. This is particularly notable at 
the intersection of the Fellsway southbound at Route 16 westbound, which decreases from overall 
LOS D to LOS F during the weekday morning peak hour. 


Compared to Future No-Build conditions, the Long-Term At-Grade Square alternative is projected to 
result in overall diminished vehicle operations. This is particularly the case for the intersections along 
Route 16, which are projected to operate with half or more of their movements over capacity during 
the weekday afternoon peak hour. The Long-Term At-Grade Transit Enhanced is projected to also 
experience somewhat diminished vehicle operations compared to Future No-Build conditions, though 
to a lesser degree than the At-Grade Square. Finally, the Grade-Separated alternative is projected to 
experience vehicle operations which are better than the Future No-Build condition, and comparable 
or marginally improved compared to the existing condition (2020). 


The outputs of the Synchro capacity analysis and queue diagrams for each alternative are provided 
in Appendix E. 


4.2.3.2 Vehicle Volume and Speed 


Standard capacity analysis was performed using Synchro capacity analysis software, which analyzes 
traffic operations based on the methodologies of the Highway Capacity Manual, 6th Edition. The 
microsimulations were performed using VISSIM software, which analyzes traffic operations by 
simulating individual persons and vehicles moving through the modeled traffic network. Compared to 
standard capacity analysis, VISSIM analysis can better model complex networks and the interactions 
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between multiple intersections. However, VISSIM modeling requires more time to prepare and can 
be susceptible to minor variations in modeling inputs or simulation events. For this reason, VISSIM 
analysis was only performed for a select number of the final alternatives, while Synchro analysis was 
performed for all the alternatives analyzed. 


VISSIM microsimulation was performed for the 2020 existing condition, 2040 Future No-Build, 2040 
At-Grade Square alternative, and 2040 At-Grade Transit Enhanced alternative. Because VISSIM 
analysis is based on simulations of a street system, it is possible to quantify typical operations for 
vehicles across the entire Wellington Circle intersection, instead of the node-based results provided 
in the Synchro capacity analysis results. The total vehicle volume traversing Wellington Circle by 
movement and the average travel speed for each movement are reported as outputs from the 
VISSIM microsimulation. Detailed outputs of the VISSIM microsimulation are provided in Appendix E. 


A summary of the volume processed and average travel speed for critical movements through the 
Circle is shown in Table 4.2-2. During the weekday morning peak hour, the Long-Term At-Grade 
Square is shown to process approximately 6.5% less total vehicle traffic than the Future No-Build 
condition, and the Long-Term At-Grade Transit Enhanced alternative is shown to process 
approximately 3.4% less total vehicle traffic. During the weekday afternoon peak hour, the Long- 
Term At-Grade Square is shown to process approximately 4.2% more total vehicle traffic than the 
Future No-Build condition, and the Long-Term At-Grade Transit Enhanced alternative is shown to 
process approximately 10.0% more total traffic. As illustrated by the relative differences between the 
weekday morning and afternoon peak hour traffic being processed, the impacts of each alternative 
are not experienced equally by all vehicle movements; Some may see an effective increase in traffic 
delay, while others may experience a decrease in delay. The total vehicle traffic being processed is 
also affected by the input volumes, which were based on CTPS modeling, and normal variance 
between individual VISSIM microsimulations. 


Table 4.2-2: Summary of Volumes & Average Travel Speeds 


Weekday Morning Peak Hour 


Weekday Afternoon Peak Hour 


At-Grade Transit 
Enhanced 


At-Grade Transit 


Eshanced Existing No Build At-Grade Square 


Existing No Build At-Grade Square 


Volume Speed’| Volume Speed| Volume Speed| Volume Speed] Volume Speed| Volume Speed| Volume Speed} Volume 
1,249 11.6| 1,136 10.3 864 5.6| 1,155 9.3) 1,325 5.8} 1,173 5.5| 1,409 9.7| 1,588 5.4 
2,403 7.6| 2,495 9.1| 2,328 7.3| 2,427 12.6} 2,410 8.3) 2,578 7.7\ 2,286 6.3} 3,030 215 
1,180 11.3} 1,415 9.9| 1,581 9.4| 1,510 11.1) 2,447 9.2| 2,378 7.8\ 2,722 8.9| 2,494 re 
1,365 8.9| 1,404 9.5| 1,396 6.1 1,395 7.3 737 9.4 694 Fd 698 6.2 

879 580 a9 619 6.8 641 5.6 


Approach 
Mystic Valley Parkway EB 
Revere Beach Parkway WB 
Fellsway NB 
Fellsway SB 
Middlesex Avenue/ SWB 
9th Street 

Intersection Total 


7,067" 10.1] 7,547” 8.1; 7,442” 7.5| 7,756 7.8 


7,076” 


1 Average travel speed in mph 


Average travel speeds through the Circle are shown to remain relatively stable under each 
alternative, particularly during the weekday afternoon peak hour. For the weekday morning peak 
hour, the fastest average vehicle speed — and in turn the lowest level of traffic delay — occurs for the 
Long-Term At-Grade Transit Enhanced alternative, at 10.1 miles per hour. The slowest average speed 
occurs for the Long-Term At-Grade Square, at 7.0 miles per hour. For the weekday afternoon peak 
hour, the Future No-Build is shown to experience the highest delays and lowest average travel 
speeds at 7.5 miles per hour, and the At-Grade Transit Enhanced alternative is shown to result in the 
fastest average travel speed, 8.4 miles per hour. 
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4.2.4 Pedestrian Experience 


In its current configuration, Wellington Circle provides pedestrian infrastructure such as sidewalks 
and signalized crosswalks at most locations; however, the number of crossing locations and travel 
lanes, high traffic volumes, and overall size of the intersection makes Wellington Circle unwelcoming 
for pedestrians. One of the project goals is to improve mobility and connectivity for all transportation 
users, including pedestrians. This goal was prioritized as the study underwent the alternatives 
development process. The following sections outline how the various alternatives incorporate and 
compare in terms of pedestrian connectivity, travel time, and experience. 


4.2.4.1 Connectivity 


To assess pedestrian connectivity for the alternatives, both qualitative and quantitative assessments 
were used. Qualitative assessments considered the locations and the nature of the pedestrian 
crossings provided in each alternative. Shorter crossings, providing crossing opportunities where 
they don’t currently exist, and reduced vehicle conflict points at current crossings were all considered 
to benefit pedestrian connectivity. 


In general, all the alternatives increase pedestrian connectivity, particularly on the north side of 
Wellington Circle where all the alternatives provide additional crossing opportunities that do not exist 
in the current configuration of the Circle. 


Relative to the other alternatives, the Short-/Medium-Term alternative is expected to provide the 
least benefit to pedestrian connectivity; though strong connections are provided on the north side of 
the Circle and the existing crossings on the west side of the Circle are improved; the remainder of the 
Circle remains largely unchanged, as shown in Figure 4.2-12. 
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Figure 4,2-12: Short-/Medium Term Pedestrian Connectivity 
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The Long-Term At-Grade alternatives provide new crossing locations on the north and south side of 
the Circle, and generally provide shorter pedestrian crossings through the middle of the Circle than 
the existing configuration. However, these alternatives still include some long crossings, defined as 
crossings greater than three travel lanes without a pedestrian refuge. The Long-Term At-Grade 
Square alternative includes four of these long crossings and the Long-Term At-Grade Transit 
Enhanced Alternative includes six of these long crossings. This compares to eight in the Future No- 
Build. Both Long-Term At-Grade alternatives also lack a crosswalk across Revere Beach Parkway on 
the eastern side of the Circle, as shown in Figures 4.2-13 and 4.2-14. 
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Figure 4,2-13; Long-Term At-Grade Square Pedestrian Connectivity 
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The Long-Term Grade-Separated alternative provides additional crossing points on the north and 
south side of the Circle, while also having shorter crossing distances throughout the Circle than the 
Future No-Build configuration or other alternatives. However, the overpass serves as a barrier to 


pedestrian connectivity by physically and visually bisecting the intersection, as shown in Figure 4.2- 
15. 


Figure 4.2-15: Long-Term Grade-Separated Pedestrian Connectivity 


To quantify differences in pedestrian connectivity, a comparison was made for a specific pedestrian 
crossing route through each alternative, traveling between the Wellington Circle Plaza on the 
northwest corner of the Circle to Station Landing on the southeast corner, as shown in Figure 4.2-16. 
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Figure 4.2-16: Representative Pedestrian Route 


For the fastest course through each alternative to complete this route, the total number of roadway 
crossings was counted and is presented in Figure 4.2-17. Fewer crossings reflect more direct routes 
and better pedestrian connectivity. 


Figure 4,2-17: Average Number of Crossings for Fastest Route 
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As shown in Figure 4.2-17, the existing route through the Circle is shown to require a total of six 
crossings. The Long-Term At-Grade alternatives are shown to perform the best by this metric, 
reducing the total crossings in half, while the Short-/Medium-Term and Grade-Separated alternatives 
provide less of a reduction in required crossings. 


4.2.4.2 Travel Time 


To provide a quantitative assessment, travel times for the same representative route depicted in 
Figure 4.2-16 were utilized. Travel times were assessed based on the existing and proposed 
pedestrian signal timings and assumed that pedestrian crossings only occurred during the Walk 
portion of each pedestrian phase. The travel times were divided into the total amount of time spent 
walking the route and for time spent waiting at crosswalks to cross. The resulting travel times for the 
fastest route within each alternative are shown in Figure 4.2-18. 


Figure 4,2-18; Pedestrian Travel Times 
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As shown in Figure 4.2-18, under existing conditions this representative route takes nearly five 
minutes to travel on foot, approximately half of which is spent waiting to cross the roadway. The 
Short-/Medium-Term Option A and Grade-Separated alternatives both result in about a one-minute 
reduction in travel time but achieve this in different ways. The Short-/Medium-Term alternative has a 
walking time similar to the existing condition, with nearly all of its travel time reduction coming from 
reduced waiting time. The Grade-Separated alternative has the lowest walking time of the 
alternatives, but also the longest waiting time. The at-grade alternatives show the largest decrease in 
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pedestrian travel times, with significant reductions in waiting time and minor reductions in walking 
time. 


4.2.4.3 Experience 


While the existing Wellington Circle intersection includes sidewalks and signalized crossings, the 
numerous vehicle lanes, intersection approaches, and high vehicle volumes impact the pedestrian 
experience and limit the access to and enjoyment of the green space. 


All alternatives provide opportunity for pleasant visual and landscaped surroundings. The 
simplification of roadway geometry and configuration, reduction in number of vehicle travel lanes, 
and expected speed reduction measures would allow for better use, enjoyment, and expansion of 
green space. The simplification of roadway geometry and vehicle movements through the 
intersection would reduce the need for the large highway directional signage on the intersection 
approaches and within the intersection; this reduced need would further emphasize the multi-modal 
nature of the area over the existing vehicle-centric nature. 


Relative to the other alternatives, the Grade-Separated alternative would be expected to impact the 
pedestrian experience most significantly within the study area. The overpass structure would serve 
as a barrier to pedestrian experience by physically and visually bisecting the intersection. 


4.2.5 Bicycle Experience 


In its current configuration, Wellington Circle provides no bicycle infrastructure and is a significant 
gap in the local and regional bicycle network. The lack of dedicated bicycle infrastructure and the 
high-speed and high-volume vehicle traffic in the study area discourage bicycle use within Wellington 
Circle and on the surrounding roadway network. One of the project goals is to improve mobility and 
connectivity for all transportation users, including bicyclists. This goal was central as this project 
underwent the alternatives development process. The following sections outline how the various 
alternatives incorporate and compare in terms of bicycle connectivity and experience. 


4.2.5.1 Connectivity 


Bicycle connectivity between the alternatives was assessed by reviewing the existing and planned 
bicycle infrastructure on surrounding roadways and whether the various alternatives would provide 
connections to existing and planned bicycle infrastructure. In general, all alternatives are expected to 
increase bicycle connectivity compared to the existing configuration and Future No-Build condition of 
the Circle. 


Relative to the other alternatives, the Short-/Medium-Term alternatives are expected to provide the 
least benefit to bicycle connectivity; though a high-comfort protected facility would be installed in the 
eastbound direction through the Circle to improve west to east connectivity, the rest of the Circle 
remains unchanged. Figure 4.2-19 shows a comparison of bicycle connectivity for Short-/Medium- 
Term alternatives and Long-Term alternatives. 
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Figure 4,2-19; Bicycle Connectivity Comparison - Short-/Medium-Term vs. Long-Term alternatives 
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All Long-Term alternatives are expected to provide a significant improvement in east-west and north- 
south connectivity compared to the existing configuration, as each approach to the intersection is 
expected to provide full-separated bicycle facilities that connect to the existing network in all 
directions. 


4.2.5.2 Experience 


As the Future No-Build condition of Wellington Circle would not provide bicycle infrastructure, 
bicyclists that travel through the intersection would either ride with high-speed and high-volume 
vehicle traffic on the road or ride along the sidewalk. Both options are uncomfortable for bicyclists 
and these two options limit bicycle activity within the study area. All the alternatives provide varying 
levels of improvement to the bicycle experience, as shown in Figure 4.2-20. 
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Figure 4.2-20; Bicycle Experience 
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The Short-/Medium-Term alternative would provide some improvement to the bicycle experience 
compared to the Future No-Build but would provide the least improvement compared to the other 
alternatives analyzed. Under this alternative, a fully protected bicycle lane would be installed to 
accommodate west to east bicycle travel through the intersection; however, no other protected 
bicycle infrastructure would be installed elsewhere around the Circle. 


The Long-Term At-Grade alternatives would provide the highest-comfort bicycle experience compared 
to the Future No-Build, and to the other alternatives. The complete reconfiguration of the intersection 
coupled with the reallocation of space from vehicles to other road users would allow for fully 
protected and high-comfort bicycle facilities to be installed on all intersection approaches. 


The Long-Term Grade-Separated alternative would provide most of the bicycle experience benefits of 
the other Long-Term alternatives, with one exception. The connections between the overpass 
structure and the associated on-/off-ramps at the western and eastern ends of the structure could 
limit the availability of space for bicycle facilities, resulting in narrow and less comfortable facilities. 


4.2.6 Transit Operations and Access 


Two measures were used to assess the performance of each alternative with respect to transit: 


e The average transit travel time for a round trip between Wellington Station and the MBTA bus 
stops on Fellsway at Riverside Avenue. These times were estimated in both the inbound and 
outbound directions for both the AM and PM peaks periods, with the average round trip time 
being calculated as one half of the sum of these four values. As shown in Figure 4.2-21, 
these points encompass all three MBTA routes operating to the west of Wellington Station. 


e A transit travel time Quality of Service (QOS) ranking on an ‘A’ to ‘F’ scale for both directions 
of travel for both the AM and PM peaks. This metric was introduced in Chapter 2 detailing 


existing conditions and is evaluated for the entire section between Wellington Station and 
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the MBTA bus stops on Fellsway at Riverside Avenue. The QOS measure is intended to 
represent the passenger’s perception of the quality of the transit service in terms of speed. 


Figure 4.2-21: MBTA Routes Through Wellington Circle 
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Transit travel times were estimated from Fall 2019 bus travel times as measured by the automatic 
passenger counters (APCs) on the buses. The results of the existing conditions analysis were also 
based on this data. For the year 2040 alternatives, the Future No-Build (2040) values were adjusted 
by: 


e Making adjustments to reflect the intersection changes based on the control delay values 
estimated by the Synchro model for each alternative. Where a bus route needed to pass 
through different or ‘new’ intersections, these control delays were substituted or included. 

e Adjusting for differences in the bus travel times based on link lengths, speed limits, and the 
time needed to accelerate and decelerate for turns, signalized intersections, and bus stops. 


No changes to bus dwell times were assumed for the 2040 alternatives. The CTPS forecasts of year 


2040 transit ridership, combined with likely increases in service frequency with the MBTA’s Bus 
Network Redesign, do not suggest an adjustment to dwell times is necessary. 


145 


Wellington Circle Study 4) 


Transit travel time QOS was estimated from the 2040 transit travel times and supplementary values 
as described in Appendix G. The values of the supplementary and intermediate quantities for these 
calculations are presented in Appendix G. Table 4.2-3 provides a shorthand definition or 
interpretation of the ratings ‘A’ through ‘F’. As with the Level of Service (LOS) ratings employed in the 
Highway Capacity Manual, a QOS difference of one rating will be noticeable to passengers. 


Table 4.2-3: Travel Time QOS Ratings 


Travel Time QOS Rating Interpretation 


A Superior for a local service. Typical of rapid transit service without 
traffic or traffic signals, when operating on a direct route, at or under 
capacity. 

B Good for a local service. Typical of semi-rapid at-grade light rail transit 


or bus rapid transit operating on a direct route, predominantly in 
arterial corridors in exclusive or reserved right-of-way, subject to traffic 
signal control, at or under capacity. 


Cc Typical for local service. Representative of bus service in mixed traffic 
on a direct route with relatively little impact from general traffic 
congestion. 

D Slow for a local service. Typical of bus service in mixed traffic with 


modest impact from general traffic congestion. 


E Very slow for a local service. Typical of bus service in mixed traffic on 
an indirect or circuitous route with moderate congestion, on a direct 
route with significant traffic congestion, or on a route operating at or 
over capacity. 


F Extremely slow. Perceived as a poor travel choice for short to moderate 
distances. 


Local bus services seldom achieve QOS ‘A’, except perhaps very early in the morning or late at night 
when there is little highway traffic and the buses may skip many stops because of low ridership. 
During peak periods, local buses in most urbanized areas operate at QOS ‘C’ or lower. The 
alternatives analysis focused on the two weekday peak periods. 


4.2.6.1 Short-/Medium-Term 


The Short-/Medium-Term alternative would make relatively modest changes relative to the Long- 
Term alternatives. Given that only the significant transit priority features of the Long-Term Transit 
Enhanced alternative are projected to result in noticeable improvements to transit operations, it is 
reasonable to conclude that the Short-/Medium-Term alternative would not offer a prospect of 
perceptible improvements to transit operations compared to Future No-Build. 


4.2.6.2 Future No-Build 


Estimated transit travel times for the Future No-Build (2040) are shown in. 
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Table 4.2-4 for each direction in both peak periods. Almost half of the estimated time would be 
attributable to control delays (principally at or approaching traffic signals). This is much higher than a 
‘typical urban’ range of perhaps 15 to 25 percent. The remaining time would be attributable to 
moving time and dwell time at bus stops. 


Table 4,2-4; Estimated Transit Travel Times for Future No-Build in 2040 (seconds) 


Control 
From To Peak/Direction Delay Other Time | Total Time 
FELLSWAY @ RIVERSIDE AVE FELLSWAY @ WELLINGTON CIRCLE AM Inbound 55.4 98.8 154.2 
FELLSWAY @ RIVERSIDE AVE FELLSWAY @ WELLINGTON CIRCLE PM Inbound 62.4 23.7 86.1 
FELLSWAY @ WELLINGTON CIRCLE {WELLINGTON STATION BUSWAY AM Inbound 215.6 159.7 375.3 
FELLSWAY @ WELLINGTON CIRCLE {WELLINGTON STATION BUSWAY PM Inbound 114.5 104.4 218.9 
WELLINGTON STATION BUSWAY CORPORATION WAY AFTER BRIDGE AM Outbound 34.5 77.4 111.9 
WELLINGTON STATION BUSWAY CORPORATION WAY AFTER BRIDGE PM Outbound 67.3 77.4 144.7 
CORPORATION WAY AFTER BRIDGE |FELLSWAY @ MIDDLESEX AVE AM Outbound 177.2 78.4 255.6 
CORPORATION WAY AFTER BRIDGE |FELLSWAY @ MIDDLESEX AVE PM Outbound 66.8 83.3 150.1 
FELLSWAY @ MIDDLESEX AVE FELLSWAY @ RIVERSIDE AVE AM Outbound 0.0 63.0 63.0 
FELLSWAY @ MIDDLESEX AVE FELLSWAY @ RIVERSIDE AVE PM Outbound 0.0 65.0 65.0 
Average Round Trip Time (49% control delay) 793.7 831.1 1624.8 


In terms of travel time QOS, two of the four peak/direction pairs are rated ‘E’, one is rated ‘D’, and 
one (the inbound AM peak) is rated ‘F’. QOS for each alternative is discussed in the following 
sections. 


4.2.6.3 Long-Term At-Grade Square 


Estimated transit travel times for the Long-Term At-Grade Square alternative in 2040 are shown in 
Table 4.2-5 for each direction in both peak periods. As with the Future No-Build, almost half of the 
estimated time would be attributable to control delays. 


In terms of travel time QOS, the number of ratings in each category is the same as for the Future No- 
Build, as is the pairing (AM inbound) for which the ‘F’ rating occurs. 


Table 4.2-5: Estimated Transit Travel Times for Long-Term At-Grade Square in 2040 (seconds) 


Control 
From To Peak/Direction Delay Other Time | Total Time 

FELLSWAY @ RIVERSIDE AVE FELLSWAY @ WELLINGTON CIRCLE AM Inbound 66.9 98.8 165.7 
FELLSWAY @ RIVERSIDE AVE FELLSWAY @ WELLINGTON CIRCLE PM Inbound 50.5 17.4 67.9 

FELLSWAY @ WELLINGTON CIRCLE {WELLINGTON STATION BUSWAY AM Inbound 158.5 170.8 329.3 
FELLSWAY @ WELLINGTON CIRCLE {WELLINGTON STATION BUSWAY PM Inbound 219.7 415.5 335.2 
WELLINGTON STATION BUSWAY CORPORATION WAY AFTER BRIDGE AM Outbound 38.0 77.4 115.4 
WELLINGTON STATION BUSWAY CORPORATION WAY AFTER BRIDGE PM Outbound 65.2 77.4 142.6 
CORPORATION WAY AFTER BRIDGE |FELLSWAY @ MIDDLESEX AVE AM Outbound 57.5 82.4 139.9 
CORPORATION WAY AFTER BRIDGE |FELLSWAY @ MIDDLESEX AVE PM Outbound 90.4 97.4 187.8 
FELLSWAY @ MIDDLESEX AVE FELLSWAY @ RIVERSIDE AVE AM Outbound 0.0 67.4 67.4 

FELLSWAY @ MIDDLESEX AVE FELLSWAY @ RIVERSIDE AVE PM Outbound 0.0 63.2 63.2 

Average Round Trip Time (46% control delay) 746.6 867.7 1614.3 
Round Trip Transit Time as a Percent of the Baseline 99.4% 


Overall, the Long-Term At-Grade Square alternative would not show substantial improvement in 
transit performance over the Future No-Build. Although there would be a modest reduction in control 
delay, it would be partially offset by increased over-the-road time to travel the less direct ‘Square’ 
route. Another issue limiting improvement for transit is that traffic signal timings which would 
minimize total general traffic delay would take into consideration the relative size of the general 
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traffic flows, as shown in Figure 4.2-22. By contrast, MBTA bus movements follow some of the most 
lightly traveled paths, between the east and the northwest. It would be difficult to try to reduce 
control delays for the transit movements without impacting general traffic flows. 


Figure 4.2-22: Relative Sizes of Traffic Movements Through Wellington Circle 
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4.2.6.4 Long-Term At-Grade Transit Enhanced 


Estimated transit travel times for the At-Grade Transit Enhanced alternative in 2040 are shown in 
Table 4.2-6 for each direction in both peak periods. Only 34 percent of the estimated transit travel 
time would be attributable to control delays, the lowest such fraction among the alternatives. 
Because of the portions of exclusive bus lane and queue-jumping provisions on segments common 
to all three routes, and the more direct ‘triangular’ configuration, bus moving time would also be the 
fastest among the alternatives. Total bus travel time would be reduced by about 25 percent from the 
Future No-Build. 
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In terms of travel time QOS, this is the only alternative which would improve transit travel time QOS 
by one rating level from the Future No-Build for all direction/peak period pairings. This would be 
readily perceptible by passengers, although the services would still be subject to significant delays in 
areas where geometric treatments to favor bus movements are not provided. 


Table 4.2-6: Estimated Transit Travel Times for Long-Term Transit Enhanced in 2040 (seconds) 


Control 
From To Peak/Direction Delay Other Time | Total Time 

FELLSWAY @ RIVERSIDE AVE FELLSWAY @ WELLINGTON CIRCLE AM Inbound 66.2 98.8 165.0 
FELLSWAY @ RIVERSIDE AVE FELLSWAY @ WELLINGTON CIRCLE PM Inbound 46.2 17.4 63.6 

FELLSWAY @ WELLINGTON CIRCLE {WELLINGTON STATION BUSWAY AM Inbound 55.6 146.6 202.2 
FELLSWAY @ WELLINGTON CIRCLE {WELLINGTON STATION BUSWAY PM Inbound 70.9 91.3 162.2 
WELLINGTON STATION BUSWAY CORPORATION WAY AFTER BRIDGE | AM Outbound 35.3 77.4 112.7 
WELLINGTON STATION BUSWAY CORPORATION WAY AFTER BRIDGE PM Outbound 51.4 77.4 128.8 
CORPORATION WAY AFTER BRIDGE |FELLSWAY @ MIDDLESEX AVE AM Outbound 37.6 91.3 128.9 
CORPORATION WAY AFTER BRIDGE |FELLSWAY @ MIDDLESEX AVE PM Outbound 85.1, 96.4 15L5 
FELLSWAY @ MIDDLESEX AVE FELLSWAY @ RIVERSIDE AVE AM Outbound 0.0 51.5 51.5 

FELLSWAY @ MIDDLESEX AVE FELLSWAY @ RIVERSIDE AVE PM Outbound 0.0 53.3 53.3 

Average Round Trip Time (34% control delay) 418.4 801.4 1219.8 
Round Trip Transit Time as a Percent of the Baseline 75.1% 


4.2.6.5 Long-Term Grade-Separated 


Estimated transit travel times for the Long-Term Grade-Separated Alternative in 2040 are shown in 
Table 4.2-7 for each direction in both peak periods. About 42 percent of the estimated time would be 
attributable to control delays, intermediate between the At-Grade Square and the Transit Enhanced 
alternatives. In terms of travel time QOS, the ratings for each time period/direction pair would be the 
same as for the At-Grade Square alternative; specifics may be found below. In the Grade-Separated 
alternative, which vertically separates east-west and north-south movements, bus movements would 


have to follow a longer path via auxiliary and connecting roadways with multiple signalized 


intersections. 


Table 4.2-7: Estimated Transit Travel Times for Long-Term Grade-Separated in 2040 (seconds) 


Control 
From To Peak/Direction Delay Other Time | Total Time 

FELLSWAY @ RIVERSIDE AVE FELLSWAY @ WELLINGTON CIRCLE AM Inbound 53.5 98.8 152.3 
FELLSWAY @ RIVERSIDE AVE FELLSWAY @ WELLINGTON CIRCLE PM Inbound 60.8 23.7 84.5 

FELLSWAY @ WELLINGTON CIRCLE |WELLINGTON STATION BUSWAY AM Inbound 213.9 126.7 340.6 
FELLSWAY @ WELLINGTON CIRCLE |WELLINGTON STATION BUSWAY PM Inbound 98.2 126.7 224.9 
WELLINGTON STATION BUSWAY CORPORATION WAY AFTER BRIDGE AM Outbound 40.2 77.4 117.6 
WELLINGTON STATION BUSWAY CORPORATION WAY AFTER BRIDGE PM Outbound 53.6 77.4 131.0 
CORPORATION WAY AFTER BRIDGE |FELLSWAY @ MIDDLESEX AVE AM Outbound 35.5 143.1 178.6 
CORPORATION WAY AFTER BRIDGE |FELLSWAY @ MIDDLESEX AVE PM Outbound 115.3 100.7 215.9 
FELLSWAY @ MIDDLESEX AVE FELLSWAY @ RIVERSIDE AVE AM Outbound 0.0 64.5 64.5 

FELLSWAY @ MIDDLESEX AVE FELLSWAY @ RIVERSIDE AVE PM Outbound 0.0 93.6 93.6 

Average Round Trip Time (42% control delay) 670.9 932.6 1603.4 
Round Trip Transit Time as a Percent of the Baseline 98.7% 
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4.2.6.6 Summary and Conclusions 


With respect to transit performance, the Transit Enhanced alternative is the only one that would offer 
a clear improvement over the Future No-Build, as shown in Figure 4.2-23 and Figure 2.4-24. A 25% 
reduction in transit travel time would raise the overall perception of MBTA routes through the Circle 
from ‘very slow’ to ‘slow’. The use of exclusive lane segments and queue jumpers would be a far 
more effective way to improve transit times than relying on improvements to a congested general 
traffic stream in which buses operate. 


Figure 4,2-23: Transit Times by Alternative 
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Figure 4,2-24; Estimated Transit Travel Time QOS Between Wellington Station and the Fellsway at 
Riverside Avenue 
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4.2.7 Environment 


The environmental analysis considered the potential for impacts associated with the physical 
footprint of the alternatives, as well as those associated with traffic operations, such as air quality 
and noise. 


4.2.7.1 Environmental Consequences 


The primary environmental resources in proximity to Wellington Circle include the Mystic River 
Reservation and Torbert MacDonald Park to the southwest of the Circle. A wetland channel draining 
to the Mystic River is located to the west of the Fellsway, south of Wellington Circle, within the Mystic 
River Reservation. The Mystic River Reservation and Mystic Valley Parkway are on the National 
Register of Historic Places as part of the historic Metropolitan Park System. Fellsway, Wellington 
Circle and Revere Beach Parkway are also on the National Register of Historic Places as early 
connecting parkways designed for the Metropolitan Park Commission (see Section 2.4 in Chapter 2 
for additional information on environmental conditions). 


The alternatives development process considered the constraints posed by the park and open space 
resources and focused on alternatives that could be constructed within the existing roadway right-of 
way, thereby reducing the potential for impact to these resources. No work is proposed in or adjacent 
to wetlands and waterbodies within the project study area with any of the Short-/Medium or Long- 
Term alternatives. See Figure 4.2-25 for a summary of the environmental consequences associated 
with alternatives. 
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Figure 4,2-25: Environmental Consequences 
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In general, the Short-/Medium-Term alternative would be neutral with respect to environmental 
impacts when compared to the Future No-Build. It provides some benefits to parkland/open space 
and historic resources by increasing the amount of green space. The additional green space would 
also provide opportunities to incorporate stormwater management measures to support climate 
change resiliency efforts. The Long-Term At-Grade alternatives (Square and Transit Enhanced) would 
also be neutral with respect to environmental impacts and would provide more green space than the 
Short-/Medium-Term alternative, with greater benefit to parkland/open space and historic resources, 
as well as potential climate change resiliency. 


The Long-Term Grade-Separated alternative includes a bridge structure and approach ramps on fill 
with retaining walls. This would create a visual barrier separating the Mystic Valley Reservation and 
Torbert MacDonald Park from the adjacent community. The large bridge structure would also not be 
consistent with the historic parkway concept. In addition, the bridge approach ramps would require 
fill in an area that may experience flooding in the future due to sea level rise. Therefore, this 
alternative was found to have more potential for environmental impacts. 


4.2.7.2 Air Quality 


Environmental Consequences 


Potential air quality impact changes were evaluated for the Base Year,2 Future No-Build, and Build 
alternatives across the study area. The analysis was conducted by the Central Transportation 
Planning Staff (CTPS) along with the Massachusetts Department of Environmental Protection 
(MassDEP), and the Massachusetts Department of Transportation. The analysis was based on 
updated and revised emissions factors in the August 2021 Technical Memorandum “MOVES 
Emission Factors and Travel Demand Model Application”.3 


2 Base Year 2018 of the Regional Travel Demand Model 
3 Boston Regional Metropolitan Planning Organization, March 6, 2013; Revised August 15. 2021 Technical 
Memorandum “MOVES Emission Factors and Travel Demand Model Application” 
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Daily emissions for the communities of Medford, Somerville, and Everett were estimated for volatile 
organic compounds (VOCs), nitrogen oxides (NOx), carbon dioxide (CO2), carbon monoxide (CO), 
particulate matter of 10 microns (PM10) and smaller particulate matter of 2.5 microns (PM2.5) were 
estimated across the study area. Vehicle miles traveled (VMT) and vehicle hours traveled (VHT) were 
also estimated as part of the study. Table 4.2-8 shows the results of the analysis conducted by the 
Central Transportation Planning Staff (CTPS) using the USEPA Motor Vehicle Emission Simulator 
(MOVES) and traffic data of the area. The table also includes a comparison of the alternatives 
compared to the Future No-Build and Base Year. Specific details regarding the methodology and 
assumptions are included in the August 2021 Technical Memorandum, available in Appendix D. 


Table 4.2-8: Daily Emissions for the Communities of Medford, Somerville, and Everett based on the 
Wellington Circle Scenario 


Vehicle Miles Traveled (VMT) 3,034,222 | 3,331,724 
Vehicle Hours Traveled (VHT) 171,592 232,963 
issions (kg/day) 
VOC (kg) : ; ; ; (103.0) (103.1) 
NOX (kg) ; i ; E (533.5) (533.6) 
CO2 (kg) ,055, 049, 053, 048, (486,294.4) 
CO (kg) ; 484. 467. 470. 464. (5,207.4) 

PM25 (kg) 
PM10 (kg) 


3,305,118 | 3,314,469 
231,405 231,924 


3,302,155 
232,285 


270,896 
59,813 


270,896 
59,813 


267,934 
60,693 


Source: Emissions were generated by CTPS using the Boston MPO travel demand model. 

ote: VMT, VHT and pollutant values generated by CTPS for the Proposed Alternatives were compared to the Future No-Build and Baseline 
conditions to illustrate potential impacts (or net changes) for each Alternative. Net change values in the table denoted in red and in 
parenthesis represent a reduction in the applicable variable when compared to the Future No Build or Base Year. Future net changes for 
each Alternative compared to the future No Build are denoted in the grey columns and net changes from the Baseline year for each 
Alternative are denoted in the last three columns of the table. 


Build Alternatives Compared to the Base Year 


The CTPS results indicate that VMT and VHT would be expected to increase for the Future No-Build 
and alternatives compared to the Base Year due to the forecast increase in traffic expected over the 
time period with or without the project. The greatest increase in VMT for the alternatives compared to 
the Base Year would be expected for the Long-Term At-Grade Square (270,896) and the Long-Term 
At-Grade Transit-Enhanced alternatives (270,896) followed by the Grade-Separated alternative 
(267,934). For VHT, the greatest increase would be expected for the Grade-Separated alternative 
(60,693), followed by the Square (59,813), and Transit-Enhanced (59,813) alternatives. 


All pollutant emissions would be expected to decline in the future years for the Future No-Build and 
alternatives when compared to Base Year. These reductions occur despite a projected increase in 
VMT from the Base Year to the Future No-Build and alternatives. The downward trend in emissions is 
a result of technological improvements (i.e., more stringent vehicle emission and fuel quality 
standards coupled with ongoing fleet turnover) and is achieved despite increased VMT and VHT in 
this period. Generally, VOC, CO2, CO, PM10 and PM2.5 show similar decreases in emissions across 
all the alternatives compared to the Base Year. The Long-Term Grade-Separated alternative would be 
expected to result in slightly higher reductions compared to the Square and Transit-Enhanced 
alternatives; this would not be a significant change as all alternatives are expected to show similar 
emission reductions. 
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Alternatives Compared to the Future No-Build 


The CTPS results estimate that VMT and VHT would be expected to decrease compared to the Future 
No-Build. The greatest decrease in VMT compared to the Future No-Build would be expected for the 
Grade-Separated alternative (-29,568) followed by the Square alternative (-26,606) and the Transit- 
Enhanced alternative (-17,255). For VHT, the greatest decrease is expected for the Square 
alternative (-1,558) followed by the Transit-Enhanced alternative (-1040) and Grade-Separated 
alternative (-678). 


Similarly for the pollutant emissions, daily emissions would be expected to decrease slightly 
compared to the Future No-Build. Specifically, VOC, CO2, CO, PM10 and PM2.5 show the greatest 
decrease in emissions for the Grade-Separated alternative, followed by the Square alternative and 
the Transit-Enhanced alternative. NOx emissions decreases would be highest for the Grade- 
Separated alternative followed by the Transit-Enhanced alternative and the Square alternative. 


It can be concluded that all alternatives would be expected to show a decrease in emissions, VMT, 
and VHT compared to the Future No-Build. The Grade-Separated alternative generally shows the 
highest decreases in emissions and VMT, however it shows the lowest decrease in VHT compared to 
the other alternatives. In general, the Transit-Enhanced alternative shows the lowest decrease in 
VMT and emissions with the exception of VHT, which is second to the Square alternative and NOx 
emissions reductions which is generally the same as the Grade-Separated alternative and slightly 
better than the Square alternative. Similarly, all pollutant emissions would be expected to decline in 
the future years when compared to Base Year. The downward trend in emissions is a result of 
technological improvements, i.e., more stringent vehicle emission and fuel quality standards coupled 
with ongoing fleet turnover and is achieved despite increased VMT and VHT in this period. 


4.2.7.3 Noise 


As acontinuation of the noise evaluation described in Chapter 2, Section 2.4.10, an analysis of the 
Future No-Build and build alternatives was completed to provide a comparative assessment of how 
each of the proposed alternatives may alter the noise conditions in the study area. To provide a 
consistent comparison with the predicted existing noise levels the noise sensitive areas evaluated 
for the future conditions included the following: 


e The residential neighborhood north of Revere Beach Parkway between Rivers Edge Drive and 
Route 28 (Fellsway) 

e The Mystic River Reservation south of Route 16, which includes the Torbert Macdonald Park 
and the River Path 

e Station Landing Park located east of Route 28 (Fellsway) and south of Presidents Landing 


Noise Prediction Model 


For the Future No-Build and alternatives analysis, future traffic noise levels were computed using the 
SoundPLAN® implementation of the FHWA Traffic Noise Model (TNM version 2.5). Loudest hour 
traffic data for the design year 2040 build condition was calculated for input into the model for each 
of the roadways associated with the proposed alternatives. This data includes traffic vehicle volumes 
along with the estimated speeds they would be traveling. Additionally, utilizing geometric data 
associated with each of the alternatives, the model accounts for the effects of several variables that 
are pertinent to the accuracy of the predicted future noise levels. These variables include horizontal 
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distances and elevation differences between roadways and receptors (points used within the model 
to identify specific noise sensitive locations) along with potential shielding from terrain and 
structures that affect sound propagation created by vehicles traveling the roadways throughout the 
study area. 


Consistent with guidance found in MassDOT’s 2011 noise abatement policy documents, receptors 
were placed at the closest location to the roadway right-of-way line where frequent human activity 
normally occurs to determine if the NAC is approached or exceeded. For residential land uses, 
receptors were placed at the edge of the building structure closest to the noise source. The locations 
where frequent human activity normally occurs in the Mystic River State Reservation/Torbert 
Macdonald Park and Station Landing Park are along the shared use pathways. Receptors were 
placed along the pathways at intervals of 100 feet to effectively create a grid system that is used to 
determine the feasibility and reasonableness of abatement/noise barriers in a standard MassDOT 
noise analysis. Although an evaluation of abatement is not required for this project, the consistency 
with MassDOT’s guidance was prioritized. 


Results 


The Long-Term alternatives were evaluated for future noise conditions in comparison to the Future 
No-Build. Future No-Build conditions within the study area were evaluated to assist with the 
comparison of predicted noise levels associated with the proposed project. Often referred to as the 
“without project” condition, the Future No-Build condition is an evaluation of the future predicted 
noise levels that would occur if the proposed project were not constructed. Figure 4.2-26 shows 
contours for the Future No-Build. 


The noise-sensitive land uses in the study area include several apartment buildings, single-family 
residences, and recreation areas within the Mystic River State Reservation and Station Landing Park. 
For a visual comparison of predicted future noise levels, graphics were developed to show the hourly 
Leq (ABA) contours developed from the SoundPLAN® noise modeling of the future build condition for 
each of the alternative concepts evaluated. Figure 4.2-27 shows contours for the Square Alternative, 
Figure 4.2-28 shows contours for the Triangle Alternative, Figure 4.2-29 shows contours for the 
Transit Enhanced Alternative, and Figure 4.2-30 shows contours for the Grade-Separated Alternative. 


Consistent with the contour graphic from the existing condition, the noise sensitive land uses with 
the highest sound levels in the Future No-Build and alternatives are also the front side of the 
buildings directly adjacent to the north side of Route 16 and the multi-use sidewalk in the Mystic 
River State Reservation paralleling the south side. These higher sound levels are shown in the 
orange contour areas in all four of the Figures. Additionally, three of the four alternatives include 
higher sound levels in the first row of homes along Route 28 north of Wellington Circle (with the 
exception being the Transit Enhanced Alternative). Depending on the alternative evaluated, the 
depth of the contours varies slightly in different areas. 
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Figure 4.2-26: Contours for Future No-Build 
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Figure 4.2-27: Contours for At-Grade Square Alternative 
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Figure 4,2-28; Contours for At-Grade Triangle Alternative 
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Figure 4,2-30: Contours for Grade-Separated Alternative 
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Presented in Table 4.2-9 are the results of the modeling evaluation of the existing, Future No-Build 
and Long-Term alternatives noise conditions. For use in a quantitative comparison discussion, this 
table shows the number of receptors impacted, average Leq, and maximum Leq for each of the 
alternatives and existing condition broken down by land use (either residential or recreational/park). 
There were 357 receptors evaluated in the study with 62% of them residential and 38% located in 
the Mystic River State Reservation and Station Landing Park. 
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Table 4,2-9: Future Build and Existing Condition Results 


Number of Receptors 


Long-Term Impacted2 Average Leg (dBA) Maximum Leg (dBA) 
Alternative 
Residential Park All Residential All Residential Park 
Square 28 36 64 55.5 58.1 | 56.5 69.1 72.0 
Triangle 28 36 64 56.3 58.4 | 57.1 70.5 71.8 
Transit 
Grade- 
societal 19 36 | 55 549 |591/ 565] 67.6 74.3 
Build 
Sees 17 37 54 54.2 58.6 | 55.8 67.2 72.4 
Condition 


1Approach, meet or exceed the FHWA NAC of 67 dBA for Activity Categories B and C 


As discussed in Chapter 2, Section 2.4.11.1 and shown in Table 4.2-10, FHWA & MassDOT noise 
policy base impacts on Noise Abatement Criteria levels by Activity Category. For Categories B and C, 
noise impact is assumed to occur when predicted exterior noise levels approach or exceed 67 dBA in 
terms of Leq(h) during the loudest hour of the day. 


Table 4.2-10: Noise Abatement Criteria by Activity Category 


Activity ; = = 
Leq(h) Description of Activity Category 


B2 67 (Exterior) Residential 


Active sport areas, amphitheaters, auditoriums, campgrounds, 
cemeteries, day care centers, hospitals, libraries, medical facilities, 
parks, picnic areas, places of worship, playgrounds, public meeting 
rooms, public or nonprofit institutional structures, radio studios, 
recording studios, recreation areas, Section 4(f) sites, schools, 
television studios, trails, and trail crossings 


Cc 67 (Exterior) 


1.) Hourly Equivalent A-weighted Sound Level (dBA) 
2.) Includes undeveloped lands permitted for this activity category 


Source: 23 CFR Part 772. 


The four Long-Term alternatives and the Future No-Build have estimated average noise levels higher 
than the existing condition due to future projected traffic volumes project-wide. A comparison of the 
Future No-Build noise levels to the alternatives; however, shows there would be higher average noise 
levels in all four of the Long-Term alternatives. This difference is more than likely a result of the 
proposed revised roadway geometries. 
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A comparison of the Long-Term alternatives shows the Transit Enhanced alternative would be the 
least impactive in relation to the NAC threshold for both the combined type of receptors and the 
residential receptors. The Grade-Separated alternative would be the most impactful for both the NAC 
threshold and average noise levels with the highest noise levels occurring at the park.4 The At-Grade 
Square and Triangle alternatives are consistent with their number of NAC threshold impacts with only 
three additional impacts predicted for residential receptors compared to the Transit Enhanced 
alternative. 


Overall, the At-Grade Square, Triangle and Transit Enhanced alternatives are relatively consistent 
with their predicted average and maximum noise levels with the Square alternative slightly less 
impactive for both categories in relation to residential receptors. 


From a noise perception perspective, the differences between the predicted future build condition 
noise levels for each of the four Long-Term alternatives would be relatively minimal. The auditory 
response to sound is a complicated process that occurs over a broad range of frequencies and 
intensities. The minimum sound level variation perceptible to a human’s ear is generally around 3 
dBA, with a 5 dBA change clearly perceptible, and an 8-10 dBA change perceived as a doubling of 
loudness. The difference between the highest and lowest average noise levels predicted at all the 
receptors between the four alternatives is 1.8 dBA. Furthermore, if you remove the Grade-Separated 
alternative and compare only the Square, Triangle, and Transit Enhanced alternatives, the difference 
is even lower at 0.6 dBA. 


The Transit Enhanced alternative would be the least impactive of all four of the alternatives. The 
Transit Enhanced alternative has the lowest number of impacted receptors in relation to the NAC 
threshold for both the combined type of receptors and the residential receptors, with the main 
difference being residential receptors along Route 28 north of Wellington Circle (as shown on Figure 
4.2-28). Additionally, the difference in the average noise levels for residential and park receptors 
between the Transit Enhanced alternative and the Future No-Build is 1.5 dBA and 0.8 dBA, 
respectively with a difference of 0.6 dBA combined. These differences show that on average the 
increase in predicted noise levels between the future Transit Enhanced alternative and the Future 
No-Build (without project) noise condition would be hardly perceptible to people utilizing the outdoor 
areas surrounding Wellington Circle. 


4 The “park” refers to the recreational land uses located in the Mystic River State 
Reservation/Torbert Macdonald Park and Station Landing Park, which include the shared use 
pathways in these locations. A park can be one receptor based on identified areas of frequent 
human use but in this case it consists of many receptors because the shared use path in Torbert 
Macdonald Park runs parallel to Route 16 for its entire length. Of the 357 receptors in the analysis, 
38% are located in the Mystic River State Reservation and Station Landing Park. The number of 
receptors were determined based on areas along the shared use path where frequent human use is 
expected to occur. 
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4.2.8. Land Use & Economic Development 


Land use and economic development impacts were evaluated across alternatives based on 
consistency with local plans. Alternatives were also evaluated for their potential to affect community 
cohesion, as well as the potential for additional right of way and access impacts to abutting 
properties. 


An Enhanced Development Scenario was also designed to understand the impact of development 
potential within the study area as each community in the study area is planning for a future with 
mixed-use development at a greater density than existing conditions, particularly in areas with 
existing low-density auto-oriented or industrial land uses. This scenario assumed that a select set of 
additional lots in each community would be developed to locally established guidelines for 
densification. 


4.2.8.1 Consistency with Local Plans 


The alternatives were evaluated for consistency with comprehensive plans and zoning codes for the 
four communities in the study area. As detailed in Chapter 2, Section 2.1, the Wellington Circle study 
area includes portions of Medford, Everett, Malden, and Somerville, Massachusetts. Existing land 
use in the study area, as shown on Figure 2.1-1 in Chapter 2, is currently characterized by single and 
multi-family residential neighborhoods interspersed with areas of low-density commercial/light 
industrial development. Land use adjacent to the Mystic and Malden rivers is primarily open space 
(including some residential and commercial private lawns and DCR’s Mystic River Reservation). 


Looking towards the future, every one of the four communities has established a local standard for 
dense, mixed-use development: 


e The Medford Comprehensive Plan is available at https://www.medfordcompplan.org/. Strategy 
VP1.1.4 (p. 91 and reproduced in Figure 4.2-31) calls on the City of Medford to “Rezone 
appropriate emerging corridors, such as Mystic Avenue and the Mystic Valley Parkway, to create 
zoning responsive to the desired land uses for each corridor.” Medford’s zoning code includes a 
“Mixed-Use Zone” (MUZ) that currently applies only to Station Landing directly adjacent to 
Wellington Circle. The Comprehensive Plan envisions a collaborative conversation in the 
community to extend density to both corridors, particularly if that density creates and retains jobs 
in emerging industries such as life science manufacturing and green energy. 
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Figure 4,2-31: Discussion of Study Area Corridors in the Medford Comprehensive Plan 
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e Everett developed the Lower Broadway Urban Renewal Plan for the area including and directly 
adjacent to Encore Boston Harbor and has a “Riverside Overlay District” to manage densifying 
properties along the Malden River, including Gateway Center and Santilli Highway. 


e Malden developed the Commercial Street Corridor Framework Plan for the parcels between the 
MBTA Haverhill Line/Orange Line and the Malden River. 


e Somerville’s zoning code includes an “Assembly Square Mixed Use” (ASMD) district, informed by 
the ongoing master planning process for Assembly Square. 


e The Short-/Medium-Term and Long-Term alternatives would be consistent with local plans for 
denser, mixed-use development that promote increased travel by walking, biking and transit. The 
Long-Term Grade-Separated alternative would have a neutral impact. Although there are 
additional pedestrian and bicycle facilities, the overpass structure would create a barrier in the 
community that would limit the extent to which people are likely to travel between neighborhoods 
using these active modes. This would reduce the impact that dense, mixed-use development 
would have on reducing vehicular trips in Wellington Circle. Increasing travel via alternative 
modes as this area develops would be important, as increased development has the potential to 
create additional travel demand and increase vehicle congestion. 
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4.2.8.2 Enhanced Development Scenario 


Proposed and Ongoing Development 


The Enhanced Development Scenario reflects each community’s consideration of denser mixed-used 
development. Parcels of land for which development plans have been formally submitted for 
municipal review and/or are under construction have been included in the 2040 CTPS regional travel 
demand model. These development projects as of April 2022 are depicted in Figure 4.2-32 (green 
numbers for residential developments, purple for commercial and industrial). Population and 
employment projections for this scenario are provided in Appendix B. 


Figure 4.2-32: Developments Under Construction or Proposed in Study Area 
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It should be noted that the City of Medford’s ongoing exploration of Wellington Station Air Rights 
Development is not included among proposed developments. Instead, it is addressed in the 
densified corridors below. 


Potential for Denser Redevelopment 


The Enhanced Development Scenario assumes that a subset of lots in each community have the 
potential for redevelopment to a denser use in accordance with local guidelines. This subset 
includes: 


e Industrial and commercial lots along Mystic Valley Parkway, Mystic Avenue, River’s Edge Drive 
and Fellsway in Medford. 


e Wellington Station Air Rights parcels in Medford. 
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e The Lower Broadway and Riverside Overlay districts in Everett. 


e The Commercial Street district in Malden. 
e The Assembly Square district and adjacent Stop and Shop in Somerville. 


Lots with single-family zoning or use, very small lots, and lots with existing or proposed dense 
development were not included in the subset. The subset is illustrated in Figure 4.2-33. 


Figure 4.2-33: Lots Identified for Enhanced Development by Community 
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Findings 

The Enhanced Development Scenario combines the impacts of proposed and ongoing development 
with the potential impacts of densified development on the selected parcels. Figure 4.2-34 and 
Figure 4.2-35 illustrate the ratio of employment and population, respectively, in the Enhanced 
Development Scenario versus that in 2018.5 Deeper shades indicate more significant growth. There 
is expected growth in employment surrounding Wellington Circle for almost the entire study area, 
with a particularly dense pocket along I-93 in Somerville. Population growth is largely concentrated in 
Everett along the Malden River. Results from this evaluation again demonstrate the need to increase 
travel via alternative modes to offset the additional travel demand likely to be generated by 
employment and population growth surrounding the Circle. 


5 The year 2018 represents the base year for the CTPS travel demand model. The maps shown in Figures 
Figures 4.2-34 and 4.2-35 provide information in accordance with the transportation analysis zones (TAZs) in 
the CTPS model. 
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4.2.8.3 Community Cohesion 


Community cohesion was assessed as a metric to understand each alternative’s ability to foster 
connections between neighborhoods within the Wellington Circle study area. This relates to study 
goals to improve mobility and access for walking and biking and accessing transit, improve 
multimodal connectivity and circulation, and improve quality of life by making it easier for local 
populations to get around. 


Improvements to pedestrian facilities and bicycle facilities such as shorter crossings, enhanced 
crosswalks, shorter crossing times, and space to implement separated bicycle facilities would 
improve connectivity between neighborhoods by reducing physical barriers. This would be the case 
for all alternatives, as they all would provide multimodal improvements to surface roadways. 
Although there are reductions in barriers to mobility, the overpass for Grade-Separated alternative 
would create a visual barrier between neighborhoods, reducing community cohesion, as shown in 
Figure 4.2-36. The negative impacts to cohesion and connectivity have been experienced in other 
locations with overpasses dividing communities. 


Figure 4.2-36: Effect of Overpass on Community Cohesion 


Example barrier created by McGrath 
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Wellington Circle 


4.2.8.4 Property Impacts 


As conceptually designed, all alternatives are within the existing public right-of-way and are not 
anticipated to impact private property. The pedestrian bridge across Revere Beach Parkway, which 
could be an add-on to any of the Long-Term At-Grade alternatives, would require additional right-of 
way from the properties on the northeast and southeast quadrants of the Circle for the bridge 
abutments and access stairs and ramps. Survey and further design development would be required 
to confirm right-of way requirements. 


Additionally, all existing driveways would be maintained across all alternatives. There are no 
anticipated impacts to driveway access for any parcel. 
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4.2.9 Public Health 


For the public health analysis, the alternatives were compared to the existing conditions described in 
Chapter 2, Section 2.3, Public Health Conditions. 


4.2.9.1 Public Health Effects 


The public health alternatives analysis involves determining how each alternative may affect each of 
the following public health outcomes (Identified in "Impact of Built Environment on Public Health" 
concept map contained in Chapter 2, Section 2.3.4): 


e Reduced risk of cardiovascular and respiratory diseases (asthma) 
e Reduced risk of chronic diseases (diabetes, obesity) 
e Fewer fatalities and injuries (See Safety Effects section 4.2.9.2) 


To compare alternatives at a high level, the analysis considered how the alternatives may influence 
the risk factors associated with these public health outcomes. Assumptions are based on available 
data and require further analysis after the planning stage of the project to determine potential public 
health benefits of the preferred alternative. 


As described in Chapter 2, Section 2.3, pediatric and adult asthma is a public health concern. The 
onset of asthma is often associated with exposure to various air pollutants which trigger asthma 
symptoms and cause asthma attacks.® A reduction in vehicle emissions can be expected to reduce 
air pollutants and result in improved air quality, thereby potentially reducing risk factors for asthma. 
For this project, alternatives analysis for asthma risk considered the extent to which each alternative 
would affect air quality in the study area. 


All alternatives modeled show potential improvements to air quality due to expected reduced 
emissions, as shown in Table 4.2-11. Emissions reductions would be expected to occur because of 
more stringent vehicle emission and fuel quality standards, along with a more efficient vehicle fleet. 
Refer to Section 4.2.7.2, Air Quality for detailed analysis. 


Table 4.2-11: Public Health - Air Quality Emissions Reductions Summary 


Short-/Medium- Long-term At- Long-Term At- Long-Term Grade- 
Term Grade Grade Transit Separated 
Enhanced 
Air Quality - N/A* Benefits Benefits Benefits 
Emissions 
Reductions 


*CTPS regional modeling results do not include short/medium-term alternatives. 


As described in Chapter 2, Section 2.3, cardiovascular diseases and chronic diseases, Such as 
diabetes and obesity, are public health concerns in Massachusetts. Increased risk of cardiovascular 
disease and diabetes are associated with a variety of factors including obesity, unhealthy diet, and 
physical inactivity, among other factors.’ Obesity is associated with an unhealthy diet and physical 
inactivity, among other factors.8 Therefore, individuals may be able to decrease their risk of 


6 https://www.epa.gov/sciencematters/links-between-air-pollution-and-childhood-asthma 
7 https://www.cdc.gov/chronicdisease/about/index.htm 
8 https://www.cdc.gov/obesity/index.html 
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cardiovascular disease and chronic diseases by adhering to a healthy diet and partaking in physical 

activity. For this project, alternatives analysis for cardiovascular and chronic disease risk considered 
the extent to which alternatives enable the built environment to promote access to opportunities for 
physical activity. Analysis of access to healthcare and healthy and affordable food by alternative was 
not available based on existing data. 


Physical activity can be promoted through various aspects of the built environment. Active 
transportation provides opportunities for recreational exercise and builds physical activity into daily 
routines. 2 Walking can be encouraged by ensuring pedestrian connectivity between desired points of 
interest and providing safe and welcoming walking conditions. Biking can be encouraged by ensuring 
connectivity between existing parks and trail systems, providing protected lanes, and ensuring safe 
and welcoming biking conditions. 


Based on analysis provided in sections 4.2.4 and 4.2.5, the Short-/Medium-Term and Long-Term 
alternatives would benefit the pedestrian experience whereas all Long-Term alternatives would 
benefit the bicycling experience (as shown in Table 4.2-12). The Short-/Medium-Term alternative 
would provide slightly better west to east bike connectivity through Wellington Circle than the existing 
condition and Future No-Build. The Long-Term alternatives would improve west to east and north to 
south bike connectivity, compared to existing conditions and Future No-Build as shown in Table 
4.2-12. Wellington Circle is currently a major gap in the overall regional biking network and 
improvements would create opportunities to benefit public health outcomes. 


Additionally, the extent to which each alternative would maintain or increase access to open space/ 
green space was analyzed at a high level. Open space and green space would provide more pleasant 
visual and landscaped surroundings, potentially encouraging active transportation and making 
conditions more welcoming for pedestrians and bicyclists. 


9 https://www.transportation.gov/mission/health/active-transportation 
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Table 4,2-12: Public Health - Built Environment Summary 
Short-/Medium- Long-term At- Long-Term At- Long-Term 


Term Grade Grade Transit Grade-Separated 
Enhanced 

Active Benefits Benefits Benefits Neutral 
Transportation - 
Pedestrian 
Experience 
Active Neutral Benefits Benefits Benefits 
Transportation - 
Bicycling 
Experience 
Bicycling Benefits Benefits Benefits Benefits 
Connectivity/ 
access to existing 
parks and trail 
systems 
Access to open Benefits Benefits Benefits Neutral 
space/ green 
space 


4.2.9.2 Safety Effects 


The analysis of safety effects sought to identify which alternatives may result in fewer fatalities and 
injuries related to crashes as compared to the existing and Future No-Build conditions. Design 
elements were incorporated into the alternative design concepts to reduce conflicts and crashes, 
thereby intending to improve roadway and infrastructure safety. Key design elements related to 
safety include: 


e Wider pedestrian facilities, enhanced crossings, protected pedestrian phasing. 
e Protected/buffered bike lanes to reduce conflict points. 
e Accessible bus stops with multimodal connections. 


All alternatives would be expected to reduce crashes relative to existing conditions, as described in 
section 4.2.1. Safety improvements are a result of improved clarity and reduced conflict points 
between transportation modes. Short-/Medium-Term improvements would be expected to result ina 
minor reduction in crashes. The Long-Term alternatives would reduce conflict points and offer 
protection to vulnerable users. Among the alternatives, the Grade-Separated alternative would result 
in fewer conflict points than at-grade alternatives. Overall, all alternatives would provide benefits to 
public health via safety improvements. 
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4.2.10 Environmental Justice 


An Environmental Justice (EJ) analysis evaluates the benefits and burdens on minority and low- 
income populations as compared to the overall population within a study area. This involves 
comparing the projected impacts on minority populations to those on non-minority populations and 
those on low-income populations to those on non-low-income populations. Chapter 2, Section 2.2.3 
provides an overview of the definition of minority and low-income populations and shows that most 
of the study area contains an EJ population, mainly based on the minority criterion (See Figure 2.2- 
8). 


The Boston Region MPO completed an analysis assessing 12 metrics within three categories to 
evaluate impacts to EJ Populations. These categories include: 


e Access to opportunities metrics - measure of the number of destinations (jobs, retail, or 
education) that are reachable within a given travel time by highway or transit. 

e Mobility metrics - measure of door-to-door travel time for mode-specific trips. 

e Environmental metrics - Assessment of congested VMT or CO emissions per square mile 
based on highway trips. 


A full memo documenting the analysis is included as Appendix C. 


The analysis compares the impacts to each EJ population to the non-EJ population for each 
alternative. A disproportionate burden is identified when the EJ population is projected to receive a 
greater burden than the non-EJ population. Similarly, if the EJ population is projected to receive less 
of a benefit than the non-EJ population, then a disproportionate benefit is identified. As can be seen 
by the results in Table 4.2-13, there would be no negative impacts or disproportionate benefits or 
burdens to EJ populations across metrics and across alternatives. 1° Additionally, it is anticipated that 
each alternative would benefit EJ populations and car-free households due to the improvements in 
multimodal connectivity, described in sections 4.2.4 - 4.2.6. 


10 Short-/Medium-Term alternative not included in analysis, but expected to have no impact or 
disproportionate benefit 
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Table 4,.2-13: Summary of EJ Population Impacts, Benefits, and Burdens 


Long-Term At-Grade Long-Term Transit Long-Term Grade-Separated 
(Square) Enhanced 
Impacton Disproportionate Impacton Disproportionate Impacton Disproportionate 
EJ Benefit or EJ Benefit or EJ Benefit or 
Populations Burden? Populations Burden? Populations Burden? 
Access None No None No None No 
Metrics - 
Highway 
Access None No None No None No 
Metrics - 
Transit 
Mobility None No None No None No 
Metrics - 
Highway 
Mobility None No None No None No 
Metrics - 
Transit 
Environmental None No None No None No 
Metrics 
4.2.11 Cost 


Construction cost estimates were developed for each alternative based on present day dollars 
(2022). Asummary of the construction cost for each alternative is provided in Table 4.2-14. As would 
be expected, the Short-/Medium-Term alternative would have a significantly lower cost ($6.2 million) 
than Long-Term alternatives. All Long-Term At-Grade alternatives would have comparable costs ($36- 
39 million); however, the pedestrian bridge add-on itself ($35.7 million) would be almost the same 
cost as each Long-Term At-Grade alternative. The Transit Enhanced alternative would have a slightly 
higher cost than the other At-Grade alternatives due to the additional pavement width and cost of 
striping and red pavement for the bus lane. The Grade-Separated alternative ($176.9 million) would 
be almost five times the cost of the At-Grade Long-Term alternatives, making it significantly more 
expensive to construct. 


These costs exclude professional services costs such as Construction Management, Project 
Management, Engineering, etc. The scope of the costs was based on the concept drawings 
developed for each alternative as part of this study. The estimate is not a prediction of the final 
scope or cost of the final project. The estimate represents a reasonable opinion of the fair cost of 
construction, based on the information provided using 2022 construction costs. The complete 
methodology and assumptions for the cost estimate, as well as cost projections assuming a future 
year construction, is provided in Appendix H. 
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Table 4.2-14; Construction Cost Estimates 


Alternative Cost Estimate (2022 dollars) 


Short-/Medium-Term $6.2 million 
Long-Term At-Grade Dual $36.7 million 
Quadrant (Square and Triangle) 

Long-Term At-Grade Transit $38.3 million 
Enhanced 

Pedestrian Bridge Add-On $35.7 million 
Long-Term Grade Separated $176.9 million 


4.3 Alternatives Analysis Summary 


The results of the comprehensive alternatives analysis are summarized in Figure 4.3-1. The goal of 
the process was to identify which alternatives best meet project goals relative to the others. 
Improving safety in the Circle for all modes was a primary goal of the study that was important for all 
alternatives to achieve. Because each alternative was developed based on key design elements to 
reduce conflicts and crashes, such as enhanced pedestrian crossings, space for buffered/protected 
bicycle lanes, and accessible bus stops, each alternative improves safety over the existing Circle. Key 
safety improvements include: 


e Protection for vulnerable road users (most protection for Long-Term alternatives) 
e Reduction in crashes (modest reduction for the Short-/Medium-Term alternative) 
e Fewer conflict points (fewest conflict points for the Grade-Separated alternative) 


Figure 4.3-1: Alternatives Analysis Summary Table 


Evaluation Criteri Short/Medium Long-Term Long-Term At-Grade Long-Term 
eeu i Term At-Grade Transit Enhanced Grade-Separated 


Safety o 

Vehicle Operations x] x] x] @ 
Pedestrian Experience g @ iv) @ 
Bicycle Experience i] i) iv) Lv 
Transit Operations & Access (—) (—) iv) =) 
Environment & Public Health (7) rv) iv) tx) 
roe ° ° @ 8 
Community Cohesion @ 7) 7) ie) 
Environmental Justice 7) ‘/) iv) iv) 
Cost Estimate $6.2M $36.7M $38.3M $176.9M 

@ Benefits © neutral © impacts 
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Viewing the results of the analysis together shows that the Short-/Medium-Term and Long-Term At- 
Grade alternatives would have the most benefits and minimal negative impacts when compared to 
the Future No-Build condition, with the main impact being to vehicle operations. The main 
differentiators between the alternatives include: 


Vehicle Operations: The Short-/Medium-Term and Long-Term At-Grade alternatives would 
have worse outcomes for vehicle operations, as they were not designed or intended to 
improve or increase vehicle capacity. The trade-off is that they would provide benefits for 
other metrics, including safety, pedestrian and bicycle experience, public health, 
economic development, and community cohesion. 


The Long-Term Grade-Separated alternative would benefit vehicle operations, which 
should be viewed within the context of the primary goals of the study (being to improve 
multimodal safety, connectivity, and access). This alternative would have a lesser benefit 
to other modes, particularly the pedestrian experience, due to the nature of the bridge 
creating more of a physical and psychological barrier between neighborhoods as 
compared to other alternatives. The bridge structure would also have the potential for 
other negative impacts in areas including environment and public health, land use and 
economic development, and community cohesion. 


Transit Operations and Access: The Long-Term Transit Enhanced alternative would 
benefit transit operations and access, while the other Long-Term alternatives and the 
Short-/Medium Term alternative would have a neutral outcome for transit operations and 
access. While there is no measurable benefit to transit operations with the Short- 
/Medium- and the other Long-Term At-Grade alternatives compared to the Future No- 
Build, there is also no measurable impact. 


Cost: The Long-Term Grade-Separated alternative is significantly more costly than other 
alternatives, a factor that should be considered in terms of feasibility to implement. While 
the Short-/Medium-Term alternative has a significantly lower cost than Long-Term 
alternatives, it would also provide a lesser benefit to the bicycle experience and transit 
operations. 


The alternatives analysis detailed in this Chapter provides comparison points between alternatives to 
understand the benefits and drawbacks to each. This allows for comparison not only between 
alternatives, but to a Future No-Build condition to determine which alternative best addresses study 
goals in the future. The results of the analysis must be considered comprehensively and within the 
context of improving safety, access, and connectivity for the majority of Wellington Circle users. The 
results of this analysis are used to determine a recommended alternative to move into the Project 
Development Process, detailed in Chapter 5. 
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Chapter 5: Findings and Recommendations 


5.0 Chapter Summary 


This chapter reviews the findings of the alternatives analysis and documents the selection of a 
recommended alternative for the Wellington Circle Study. The study analyzed four final alternatives, 
and the Transit Enhanced Alternative was selected as the recommended alternative to move forward 
for implementation as it provides the most benefits across all factors evaluated. 


The implementation process is discussed as it relates to the Transit Enhanced Alternative, which was 
developed through this conceptual planning study. Moving the concept forward into a design project 
would be done as part of the MassDOT Project Development Process. Potential funding sources for 
design and construction are also discussed so that there is a clear path forward at the conclusion of 
this study for further refining, funding and implementing recommendations. 


5.1 Findings and Recommendations 


The study findings and recommendations are a result of the evaluation of a wide range of ideas and 
concepts for reconfiguring Wellington Circle to meet the study’s goals to improve safety, mobility and 
access, local and regional connectivity, and quality of life. This evaluation is documented in Chapter 
3, which resulted in the identification of four alternatives to move forward in a detailed analysis, 
documented in Chapter 4. The four final alternatives are summarized below: 


e Short-/Medium-Term: This alternative was developed as an option that could be 
implemented more quickly and would be less costly than a typical long-term alternative. 
While much of the space for vehicles would be maintained, some roadway space would be 
reallocated to provide a separated buffered/bicycle lane, pedestrian safety improvements, 
and enlarged green space in the middle of the Circle. 


e Long-Term At-Grade: This alternative is based on a quadrant roadway configuration and 
includes concepts that would result in a square or triangle configuration of open space in the 
northern center of the Circle. Significant roadway space would be reallocated from vehicles 
to bicyclists and pedestrians, with the addition of two-way bicycle facilities on both the 
northern and southern sides and sidewalks with space for landscaping/plantings. 


e Long-Term Transit Enhanced: This alternative is based on the Long-Term At-Grade triangle 
concept and integrates bus priority measures to improve transit service to/from Wellington 
Station. It would result in a slightly wider cross section than the other Long-Term At-Grade 
alternative due to the addition of bus lanes on Revere Beach Parkway and the Fellsway north 
of the Circle but would maintain bicycle and pedestrian facilities and space for landscaping 
throughout. 


e Long-Term Grade-Separated: This alternative would elevate Route 16 (Mystic Valley 
Parkway/Revere Beach Parkway) over the Circle. While the at-grade roadway network would 
be simplified, there would be a level of roadway complexity due to piers needed to support 
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the structure. While two-way bicycle facilities and buffered sidewalks would be provided on 
at-grade roadways, there would be less open space provided. 


5.1.1 Alternatives Analysis Findings 


An evaluation criteria framework, detailed in Chapter 4, Section 4.1.2, was applied to understand 
how well each alternative meets study goals with results compared across alternatives (see Figure 
4.1-1 in Chapter 4). Each alternative was rated to as to whether it would result in a beneficial 
outcome, neutral outcome, or negative impact to the study area, as compared to a Future No-Build 
condition. 


The summary of the alternatives analysis findings is shown in Figure 5.1-1. Based on these results, 
the Long-Term At-Grade Transit Enhanced Alternative was identified as the recommended 
alternative, due to benefits it could provide across most evaluation criteria. As with all the Long-Term 
At-Grade alternative concepts, vehicle operations would generally remain the same as under the 
Future No-Build condition, with similar total vehicle capacities and high delays for vehicles. Under 
both the existing and future conditions (Future No-Build and the Build alternatives) modeled, many 
movements are shown to operate at LOS F, as is common in urban areas. The Long-Term At-Grade 
Transit Enhanced alternative is projected to experience somewhat degraded vehicle operations 
compared to Future No-Build conditions, but this is due to benefits received by other modes, such as 
increased pedestrian signal times at intersections. 


Significant improvements to safety are anticipated, with the overall driver experience expected to be 
safer and less confusing, and increased dedicated space for walkers, bikers, and transit users. The 
Transit Enhanced Alternative is the only alternative that would measurably benefit transit operations 
and access, while also providing the same benefits as the other Long-Term At-Grade alternative. 
These benefits provide opportunities for drivers to use alternative transportation modes, and 
potentially reduce the number of vehicles using the Circle in the future. 


Figure 5.1-1: Alternatives Analysis Summary 


Alternatives Analysis Summary 


Sere ee Short/Medium Long-Term Long-Term At-Grade Long-Term 
vaheabon Criteria Term At-Grade Transit Enhanced Grade Separated 


Safety iv) iv) i] i] 
Vehicle Operations [x] ix) x) i) 
Pedestrian Experience (V} iv) iv) & 
Bicycle Experience 8 /) 7) o 
Transit Operations & Access (—] —) iv) (=) 
Environment & Public Health YY) @ (vy) rx) 
ee 0 ° 2 8 
Community Cohesion /) [v) (y) (S) 
Environmental Justice (V) iv) iv) iv) 
Cost Estimate $6.2M $36.7M $176.9M 
@ Benefits © neutral © impacts 


175 


fC) WELLINGTON 


v, z CIRCLE STUDY. 


5.1.2 Recommendation Summary 


The Long-Term At-Grade Transit Enhanced Alternative is the recommended alternative for the 
Wellington Circle Study, as it best meets the study’s goals and objectives. The main components of 
this alternative are depicted in Figure 5.1-2. As shown in the Figure 5.1-2, the pedestrian bridge is an 
option (discussed in further detail in Chapter 3 Section 3.3.2.1) that could be integrated into this 
alternative to provide a pedestrian crossing on the east side of the Circle over Revere Beach 
Parkway, creating a more direct connection to Wellington Station. 


Figure 5.1-2: Long-Term At-Grade Transit Enhanced Alternative 


LEGEND 


@ Bus Stop Location 
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The key elements that differentiate this alternative from others are the dedicated transit lanes on 
Revere Beach Parkway to the east of the Circle and the Fellsway to the north of the Circle that 
provide bus priority for MBTA bus routes 100, 108 and 134. The main purpose of these transit lanes 
is to facilitate access to/from Wellington Station. This alternative also includes dedicated bus phase 
signals and floating bus stops to provide more passenger waiting space and reduce conflicts 
between each mode. 


The Transit Enhanced Alternative would benefit MBTA bus operations including: 


e Substantial transit travel time savings, as compared to other alternatives. 
e Superior transit travel time Quality of Service (QOS), as compared to other alternatives. 
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The evaluation of where to include dedicated bus lanes as part of the alternative was based on the 
existing routing, shown in Figure 5.1-3, and identified where bus lanes would provide the most travel 
time savings for buses accessing Wellington Circle. With current routing, MBTA Routes 100 and 108 
could both benefit from the bus lanes on the Fellsway and Revere Beach Parkway. 


Figure 5.1-3: Existing MBTA Bus Routes 


Fellsway @ Riverside Ave 


Fellsway @ Middlesex Ave 


Fellsway @ Wellington Circle 


Corporation Way 
After Bridge 


Wellington Station Busway 


In the future it is anticipated that MBTA Route 134 could also benefit from the bus lane on Revere 
Beach Parkway, as it is proposed to be re-routed to Mystic Valley Parkway and Revere Beach 
Parkway under the MBTA’s Bus Network Redesign (BNRD). Figure 5.1-4 shows the proposed BNRD 
MBTA bus routes on the existing roadway configuration, and Figure 5.1-5, on the proposed roadway 
configuration under the Transit Enhanced Alternative. This alternative would optimize transit routing 
by providing more direct routes to Wellington Station for Routes 100 and 108 between the Fellsway 
and Revere Beach Parkway and maintaining the direct east-west route for the 134 under the BNRD 
proposal. 


There is opportunity to integrate additional facilities and amenities that serve buses as this study 
moves forward into project development to ensure that existing and future bus service is 
accommodated through the Circle. This includes the potential to add dedicated bus lanes on Mystic 
Valley Parkway to provide additional priority for Route 134 and further developing details on bus 
phase signals (transit signal priority). Additionally, bus stops would be further designed to identify 
opportunities for amenities to improve the passenger waiting experience such as enhanced shelters, 
seating, and signage, made possible by the floating bus stop configuration, which bumps out the 
curb to provide more passenger waiting space than a typical stop. 
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Figure 5.1-4: MBTA BNRD Bus Routes Figure 5.1-5: MBTA Bus Routes 
(existing roadways) (proposed roadways) 


MBTA Bus Network Redesign - Boston Nort 5 MBTA 
Revised Network Map Fall 2022 a 


MBTA Bus Routes 
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Benefits to Transit Travel Time 


While a full analysis of transit operations and access is provided in Chapter 4 Section 4.2.6, key 
benefits to transit travel time expected from the Transit Enhanced Alternative are summarized below. 


The Transit Enhanced Alternative would reduce total bus travel time in the study area by 25% 
compared to the Future No-Build condition. This considers the existing bus routing which is 
applicable to Routes 100 and 108. Route 134 outbound would also benefit from the 
proposed transit lane on the Revere Beach Parkway westbound under BNRD routing. 


Travel time savings is also greater with the Transit Enhanced Alternative than the two other 
Long-Term Alternatives, At-Grade and Grade-Separated. These two other alternatives slightly 
increase round trip transit time to and from Wellington Station. Overall, travel time savings 
would be most significant in the inbound direction towards Wellington Station, where buses 
make a left turn between the Fellsway and Mystic Valley Parkway. 


Next Steps 


To advance the recommended At-Grade Transit Enhanced Alternative from a planning concept into a 
design project, the next step is for the City of Medford, in coordination with MassDOT District 4, to 
initiate a project through the MassDOT Project Development Process. The following steps should be 
taken as part of that process: 


Completion of a full survey in the study area, 

Evaluation of the feasibility of adding the pedestrian bridge option to provide a direct north- 
south pedestrian connection across the east side of Revere Beach Parkway; and, 
Evaluation of the feasibility of adding bus lanes on Mystic Valley Parkway to further enhance 
transit operations in the area, specifically MBTA Route 134. 


Further discussion on next steps for the study recommendation to move forward as an engineering 
project as part of the MassDOT Project Development Process is provided in the following section. 
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5.2 MassDOT Project Development Process 


Following the completion of this study, the Transit Enhanced recommended alternative may advance 
through the MassDOT Project Development Process to move forward towards implementation. 
MassDOT follows a seven-step process for the development of projects, summarized in Figure 5.2-1, 
starting with identification of needs through planning, design, funding, and ending with project 
construction. The sequence of decisions made through the Project Development Process 
progressively narrows the project focus and, ultimately, leads to the construction of a project that 
addresses identified needs. Each step of the process incorporates ample opportunities for public 
input and feedback. This study completed steps 1 and 2 of the process by identifying the existing 
and future needs within the Wellington Circle study area (Step 1: Project Need Identification) and 
identifying the alternative that best addresses those needs based on a detailed alternatives analysis, 
project refinement, and public outreach (Step 2: Planning). 


Figure 5.2-1: MassDOT Project Development Process 
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The next step towards implementation is Project Initiation (Step 3: Project Initiation) where the 
project scope, costs, timeline, impacts, and responsibilities are defined. This is also where the 
project is reviewed by MassDOT’s Project Review Committee (PRC) to ensure that it effectively 
addresses statewide priorities. If it does, MassDOT assigns a project manager to initiate the design 
process and explore potential funding options (discussed in more detail below in Section 5.2.2). 
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5.2.1 MassDOT Design Process 


The design process begins in Step 4) Design, Environmental, and Right-of-Way of the Project 
Development Process. MassDOT’s design process is segmented into three phases, identified as 
25%, 75%, and 100% that incorporate parallel milestones for public outreach, as shown in Figure 
5.2-2.The 25% design phase requires development of a preliminary design, based on a ground 
survey, that is presented to the public at a design public hearing. This phase of design includes 
determination of Massachusetts Environmental Policy Act (MEPA)/National Environmental Policy Act 
(NEPA) compliance requirements, Section 106 and Section 4(f) consultation and associated 
preliminary right-of-way plans. 


Compliance with the National Environmental Policy Act of 1969 under 23 CFR 7771 is required for all 
projects that will utilize federal funding, which is likely for implementation of the recommended 
alternative for Wellington Circle. The NEPA process provides a coordinated approach for evaluating 
the social, economic, and environmental impacts of a proposed project. The three classes of action 
(COA) for determining the level of NEPA review include Categorical Exclusions (CE), Environmental 
Assessments (EA) and Environmental Impact Statements (EIS). A CE is typically prepared as part of 
the MassDOT 25% Design early environmental coordination. As the assumed lead Federal Agency, 
the Federal Highway Administration (FHWA) is responsible for determining the appropriate Class of 
Action for NEPA documentation if a project is not found to be eligible for a Programmatic CE as 
authorized under the programmatic agreement between FHWA and MassDOT. MEPA provides a 
similar environmental review at the state level for projects that meet the thresholds for either an 
Environmental Notification Form (ENF) or Environmental Impact Report (EIR) under 301 CMR 11.00. 


Wellington Circle, the Fellsway, Revere Beach Parkway, Mystic Valley Parkway and Mystic Valley 
Reservation are all listed on the National Register of Historic Places. Therefore, to be eligible for 
federal funding, the project would need to comply with Section 106 of the National Historic 
Preservation Act of 1966, which requires federal agencies to take into account the effects of their 
actions on historic resources, and Section 4(f) of the US Department of Transportation Act of 1966, 
which protects parklands and historic sites. In Massachusetts, the Section 106 review process is 
taken in consultation with the Massachusetts State Historical Preservation Officer (SHPO), within the 
office of the Massachusetts Historical Commission (MHC). MassDOT participates in a Programmatic 
Agreement with MHC which authorizes MassDOT to make preliminary effect determinations and 
submit to MHC for concurrence. Section 4(f) approval by the FHWA is required when a project would 
result in a use of a Section 4(f) property. Evaluations under Section 4(f) are either de minimus 
(minor), programmatic, or individual. There are five Nationwide Programmatic Section 4(f) 
evaluations that can be used for certain types of highway projects, including transportation projects 
that have a net benefit to Section 4(f) properties (see Appendix D-1 for additional information in 
environmental compliance and permitting consideration). 


The 75% design phase requires development of more detailed plans that include final roadway 
alignments along with the design of bridge and drainage elements. The traffic management plan for 
construction is developed at this phase of design. This phase of design concludes once a project has 
completed the MEPA/NEPA and obtained necessary permits, and filed right-of-way plans with the 
MassDOT Director of Right-of-Way. The 100% design phase requires an overall constructability 
review to finalize the construction plans. The cost estimates, contract special provisions, and traffic 
control agreement with the municipality are then finalized based on those plans. 
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Figure 5.2-2: MassDOT Design Process 
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5.2.2 Securing Funding and Constructing the Project 


The final project development steps include: 5) Programming, 6) Procurement, and 7) Construction. 
Programming is the formal identification of state and/or federal funding for projects through the 
coordinated process between MassDOT and the MPOs to develop the State Transportation 
Improvement Program (STIP) and Transportation Improvement Programs (TIPs) for each region of the 
Commonwealth. Programming funds can occur at any time during the process from planning to 
design but must be complete before the project can be advertised for construction. Once design is 
complete and adequate funding has been programmed, procurement for a project can proceed. 
During procurement, the project would be organized within a construction contract and an open 
invitation to bidders is published. Bids received by MassDOT are then opened and reviewed and will 
be awarded to a construction firm based on the applicable evaluation criteria. Following award of the 
contract, the construction of the project proceeds. The scale of public outreach during construction 
varies based on the types of expected disruptions to abutters and the traveling public. For 
construction of the Transit Enhanced Alternative, a robust public outreach effort would be expected, 
due to the size and scale of the project and implications for both local and regional travel. During the 
construction step, MassDOT would conduct careful management and monitoring of construction 
activities to ensure quality standards are maintained, environmental commitments are honored, and 
community expectations are met. 
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5.3 Potential Funding Sources 


To implement improvements to Wellington Circle, a variety of funding sources would need to be 
pursued, including from local, state and federal sources. Potential funding sources include: 


5.3.1 Encore Boston Harbor Casino 


In 2016, MassDOT issued a Section 61 Finding for the Encore Boston Harbor Casino project 
(Encore). Section 61 Findings are prepared for projects that require an Environmental Impact Report 
pursuant to the Massachusetts Environmental Policy Act and outline the transportation impacts of a 
project and the project proponent’s mitigation commitments, among other items.1 


One of Encore’s Section 61 Finding mitigation requirements is to fund up to 25% or $1.5 million of 
the concept design for Wellington Circle improvements at the conclusion of this study. The Section 
61 Finding does not include commitments for more advanced design or construction funds. 


The Section 61 Finding on Wellington Circle also includes a requirement that Encore cooperate with 
future efforts by municipalities to request funding from the Transportation Infrastructure and 
Development Fund (TIDF). The TIDF is funded by a portion of state gaming revenues. Funds must be 
used on transportation projects, which may include the expansion and maintenance of public 
transportation. At least 50% of funds must be spent on the design or construction of transportation 
improvements on municipal transportation assets (roads, bridges, sidewalks, bike paths, etc.),? 
which excludes the roadway segments that comprise Wellington Circle. 


5.3.2 Regional Transportation Improvement Plan 


Federal transportation funds are programmed for projects located in the Greater Boston region 
through the Transportation Improvement Program (TIP) process, which is managed by the Boston 
Region Metropolitan Planning Organization (MPO). The TIP is a five-year rolling capital plan for 97 
cities and towns included in the MPO’s planning area and documents all transportation projects that 
will receive federal funding over the next five-year period.? The MPO selects projects for inclusion in 
the TIP based on criteria to measure how well a project meets regional goals. The MPO’s goals 
include improving safety, expanding multimodal mobility, increasing equity, supporting 
environmental sustainability, enhancing economic development, and supporting modernization and 
maintenance of the transportation system. 


The TIP is incorporated into the State Transportation Improvement Program (STIP), which includes 
projects funded by federal transportation dollars across the Commonwealth. Figure 5.3-1 shows a 
summary flow chart of how the TIP project funding process relates to the MassDOT Project 
Development Process.‘ The process for initiating and funding MassDOT projects is discussed in 
section 5.2. 


1 https://www.mass.gov/info-details/massdot-private-development-review#ili--section-61-findings- 
2 https://malegislature.gov/Laws/GeneralLaws/Partl/Titlell/Chapter23K/Section62 

3 https://www.ctps.org/tip 

4 Flow chart: https://www.ctps.orq/data/pdf/plans/TIP/FFYs-2023-2027-TIP-How-To.pdf 
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Figure 5.3-1: TIP Project Funding Process 
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The Boston Region MPO manages discretionary funds called the Regional Target program. This 
program is intended to advance projects that align with the MPO’s six investment programs, one of 
which is Major Infrastructure. The Major Infrastructure investment program covers large projects that 
have regional impacts. The recommended Transit Enhanced Alternative from this planning study is a 
potential candidate for funding through the Major Infrastructure program, as it incorporates 
multimodal Complete Streets principles and Wellington Circle serves regional transportation needs. 
The availability of Regional Target funding is dependent on federal funding allocations. The 2023- 
2027 TIP contains $645 million over five years for Regional Target projects. An example project 
funded with Regional Target Major Infrastructure funds is McGrath Boulevard in Somerville, which 
received $20 million in Regional Target funds. To be considered for TIP funding through the Boston 
Region MPO, a project must have a Functional Design Report or plans at the 25% design stage or 
higher. 


Choosing Regional Target projects for funding is a collaborative process between MPO staff, MPO 
voting members, and municipalities. The MPO is made up of 22 voting members representing 
agencies including MassDOT, the MBTA, the MBTA Advisory Board, the Massachusetts Port Authority 
(Massport), the Metropolitan Area Planning Council (MAPC), and the Regional Transportation 
Advisory Council, as well as representatives from municipalities in the region. There are also two 
nonvoting members - the Federal Highway Administration (FHWA) and Federal Transit Administration 
(FTA). MPO members select projects for the MPO’s certification documents based on MPO staff 
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evaluations that are determined through criteria developed to align with regional goals. The scoring 


criteria for Major Infrastructure projects is shown in Figure 5.3-2:5 


Figure 5.3-2: Major Infrastructure Project Scoring Criteria 


Major Infrastructure-Roadway Project Scorecard 


For project funding through the Transportation Improvement Program 


Transportation Equity 


System Preservation 
and Modernization 


Capacity Management 
and Mobility 


Clean Air and 
Sustainable Communities 


Final Score Calculation 


Goal: Ensure that all people receive comparable benefits from, and are not disproportionately 
burdened by, MPO investments, regardless of race, color, national origin, age, income, ability, or sex. 


An equity multiplier is applied to criteria that the MPO has identified through public outreach and data analysis as 
critical transportation needs or where there exist disparities that negatively impact equity populations. These criteria 
are denoted by a check mark on the right side of this scorecard. Each project's multiplier is based on the percent of 
the population in the project area that belongs to each of the MPO's six equity populations in the project area relative 
to their region wide averages. The higher the share of equity populations in the project area, the higher the multiplier. 


To calculate a final Transportation Equity score, a project's raw equity multiplier is scaled to 20 points and then 
added to the base score (out of 80 possible points) as shown at the bottom of this scorecard. 


Goal: Transportation by all modes will be safe. 


Criteria Point Value Equity Multiplier 
¥ 


Project addresses severe-crash location 
Project addresses high-crash location 
Project truck-related safety issue 
Project improves bicycle safety 

Project improves pedestrian safety 
Project improves safety for all users 


¥ 
¥ 


PWWNWW 


18 possible points 
Goal: Maintain and modernize the transportation system and plan for its resiliency. 


Criteria Point Value Equity Multiplier 


Project incorporates resiliency elements into its design 
Project improves emergency response 
Project improves existing transit assets 
Project improves existing pedestrian facilities 
Project improves existing bridges 
Project improves existing pavement condition 
Project improves other existing assets 2 
20 possible points 


WWWNNN 
KAKA 


Goal: Use existing facility capacity more efficiently and increase transportation options. 


Criteria Point Value Equity Multiplier 
Project reduces transit passenger delay o wa 
Project invests in new transit assets 2 YA 
Project improves pedestrian network and ADA accessibility 4 A 
Project improves bicycle network 4 wa 
Project improves truck movement 3 
Project addresses unreliable corridor 1 
18 possible points 
Goal: Create an environmentally friendly transportation system. 
Criteria Point Value Equity Multiplier 
Project reduces CO2 emissions 3 
Project reduces other transportation-related emissions 5 ¥ 
Project enhances natural environment 4 


12 possible points 


Goal: Ensure our transportation network provides a strong foundation for economic vitality. 


Criteria Point Value Equity Multiplier 
Project serves sites targeted for future development 3 
Project serves existing employment and population centers 3 
Project promotes access to existing affordable housing opportunities 3 
Project demonstrates proponent investment 3 


12 possible points 


Base Score 80 possible points 
Equity Score 20 possible points 
Total Project Evaluation Score 100 possible points 


Note: These criteria apply to projects that meet the MPO's definition for Major Infrastructure projects on the region's roadways, which can include both corridor 
and intersection and interchange projects that cost more than $50 million or that are proposed on interstates or limited-access highways. Major Infrastructure 
projects on the region's transit system are evaluated using the MPO's Transit Modernization criteria. 


5 


https://www.ctps.org/data/pdf/plans/TIP/TIP-Scorecard-Major-Infrastructure-Program.pdf 
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Although not a prerequisite to receive Regional Target funding, the MPO considers whether a project 
is included in its Long-Range Transportation Plan (LRTP). The MPO is currently developing its next 
LRTP, Destination 2050. 


5.3.3 State-Prioritized Federal Funding 


In addition to the Regional Target TIP program at the discretion of the Boston Region MPO, the STIP 
contains a number of other programs managed by MassDOT’s Highway Division, which correspond to 
the funding programs in MassDOT’s Capital Investment Plan (CIP). The most relevant programs for 
the Wellington Circle project include Roadway Reconstruction, Intersection Improvements, Safety 
Improvements, and the Bicycle and Pedestrian Programs. It is possible for projects to include funding 
across multiple programs. Similar to Regional Target Programs, the funding sources that populate 
the state-prioritized programs are formula sources included in federal surface transportation 
authorization bills, the latest of which is the Bipartisan Infrastructure Law (BIL). These sources 
include State Transportation Block Grant (STBG), Congestion Mitigation and Air Quality Improvement 
(CMAQ), National Highway Performance Program (NHPP), Highway Safety Improvement Program 
(HSIP), Carbon Reduction, and PROTECT, among others. 


5.3.4 Federal Discretionary Funds 


The US Department of Transportation (USDOT) has multiple discretionary grant programs with 
various funding priorities and qualifications, some of which were created by or received additional 
funding through the 2021 Infrastructure Investment and Jobs Act (IIJA). The proposed Wellington 
Circle improvements appear to be candidates for funding under several grant programs. As with all 
USDOT discretionary grant programs, the parameters, funding amounts, and continued existence of 
the following programs are subject to change. 


RAISE Grant Program 

The Rebuilding American Infrastructure with Sustainability and Equity (RAISE) program funds a 
variety of surface transportation projects, including road, transit, and multimodal projects. For 
FY2023, there is $2.275 billion available for funding. The minimum award size is $5 million in urban 
areas, while the maximum award size is $25 million or $45 million, depending on the appropriation 
source. The grant program requires a minimum 20% share of non-federal funds, such as state or 
local funds. For a $40 million project, the project applicant would have to provide at least $8 million 
in non-federal funds. The 20% non-federal share does not apply to federally defined Areas of 
Persistent Poverty or Historically Disadvantaged Communities, but the Wellington Circle study area 
does not fall into either of these categories. 


Reconnecting Communities Program 

Created by the IIJA, the Reconnecting Communities Pilot Program is intended to address 
transportation infrastructure that acts as a mobility, access, or economic development barrier. $195 
million was available for this first round of awards. The minimum award for construction projects was 
$5 million. The grant program requires a minimum 50% share of non-federal funds. The first round of 
awards, announced in March 2023, included 39 planning grants and 6 construction grants. Of the 
six construction grants, the smallest award was $5.3 million and the largest was $55.6 million, The 
average construction award was $23 million. The $55.6 million award went to a highway capping 
project with a total cost over $1 billion. 
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Safe Streets and Roads for All (SS4A) 

The SS4A program provides planning and capital grants intended to greatly reduce or eliminate 
roadway deaths. The program funds Action Plans and Implementation Grants. To be eligible for an 
Implementation Grant, the completion of an Action Plan or a similar existing plan such as a local 
Vision Zero plan is required. For the FY2022 award cycle, the minimum and maximum size of 
Implementation Grants were $5 million and $30 million. SS4A grants require at least a 20% non- 
federal funding match. 


In February 2023, the Metropolitan Area Planning Council (MAPC) received a $2.1 million SS4A grant 
to develop an Action Plan covering the MPO region. Upon completion of the Action Plan, The City of 
Medford, in coordination with MassDOT District 4, may be eligible to apply for an Implementation 
Grant to improve Wellington Circle if this project is identified in the Action Plan. 


5.4 Next Steps 


As a conceptual planning study, the Wellington Circle Study is only the beginning of improving 
connectivity and mobility throughout the Wellington Circle area for the City of Medford and the 
surrounding region. This study examined transportation needs for those who drive, walk, bike, and 
use transit, as well as, the land use and development, environmental conditions, and economic, 
social, and cultural impacts. The result was the identification of a recommended alternative, the 
Transit Enhanced Alternative, that could advance the study goals of improving safety, mobility and 
access, local and regional connectivity, and quality of life, while also measurably improving transit 
operations and access. 


As documented in this chapter, the next step for the study would for be the City of Medford, in 
coordination with MassDOT District 4, to initiate a project through the MassDOT Project Development 
Process to further define the project scope, costs, timeline, impacts, and responsibilities, and secure 
approval from the MassDOT Project Review Committee. Funding will need to be pursued to advance 
this project into the design process for the future implementation of improvements that could benefit 
those who live in, work in, and travel through Wellington Circle. 
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WELLINGTON 
CIRCLE STUDY 


massDOT 


Massachusetts Department of Transportation 


Wellington Circle Study Working Group Meeting #1 
Wednesday, September 16, 2020 1:00 —2:30 PM 
Held Virtually via Zoom 


Meeting Summary 

September 16, 2020 marked the first meeting of the Wellington Circle Study Working Group. The 
purpose of the meeting was to introduce the Study and solicit feedback on the preliminary goals, 
objectives and evaluation criteria set forth by the Study Team. 


There were several key takeaways from members of the Working Group. It was noted that the 
redesign of Wellington Circle must be considered a regional effort. Improvements to the Circle 
will have larger implications on abutting roads and connecting routes. The Working Group 
identified pedestrian and bicycle connections as the two most important areas of improving 
mobility and access, noting that intersection complexity and confusion was among the most 
important safety issues at the Circle. It was widely agreed that enhanced connectivity among 
transportation modes and improved safety would make Wellington Circle more attractive for 
residents and visitors. 


There was a discussion of the study area and it was noted that Working Group members would 
be provided the opportunity for additional input on the study areas. 


Meeting Notes 


1. Welcome by Makaela Niles, MassDOT Project Manager 
All meeting attendees are welcomed and notified of recording. 


2. Ground Rules by Natalie Raffol, McMahon Associates (Project Consultant) 
Natalie goes through the ground rules and expectations for this Working Group meeting. 
For technical difficulties, all attendees should email Leah Epstein (Project Consultant). 
Natalie explains that there will be designated periods for discussion for Working Group 
members. She reviews how to participate in the discussion on Zoom and notes that all 
public questions will be addressed at the end of the meeting as time allows. 
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3. Welcome by Mayor Breanna Lungo-Koehn, City of Medford 
Mayor Lungo-Koehn acknowledges there’s a general consensus that improvements are 
needed at Wellington Circle, a large and busy intersection with important connections. 
She appreciates the willingness of residents and businesses to provide input that will be 
incorporated into the project and will make the community safer and more accessible. 


4. Introductions by Project Team and Working Group Membership (see Attachment A for list 
of attendees) 
Makaela provides the agenda for the meeting, introduces the Project Team, and allows 
each Working Group member in attendance introduce themselves. She then discusses 
the role of the Working Group, which is to: 
e Provide local knowledge, perspective, and expertise 
e Share information with the respective institutions/organizations represented 
e Reviewinformation and provide feedback 


5. Study Background, Process, and Overview of Public Involvement by Makaela Niles, 
MassDOT Project Manager 
e Study Background: Makaela explains how the Section 61 finding for the Encore Boston 
Harbor Casino made funding available to study transportation improvements at 
Wellington Circle. The study will evaluate existing and future conditions and develop 
recommendations to better provide local and regional connectivity as documented in 
the Final Report. 
e Process: The study process will include several tasks that will build on one another, 
with the foundational tasks (or study milestones) being: 
o Public participation 
Analysis of existing and future conditions 
Alternatives development 
Alternatives analysis 


Oo 0 0 0 


Recommendations 
o Final Report 
e Overview of Public Involvement: Public involvement will include eight Working Group 
meetings, and four public meetings and pop up community events if, and when, 
possible. In today’s environment, online engagement will be a primary tool for 
outreach. The MassDOT webpage will house information, documentation, and a link 
to PIMA, which provides acomment form and allow users to sign up for email updates. 


6. Study Area, Goals & Objectives and Evaluation Criteria by Gary McNaughton, McMahon 
Associates (Project Consultant) 
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e Study Area: Gary first explains how design factors will be evaluated using a local 
and/or regional study area as appropriate. For instance, Level of Service and 
alternative modes of transportation will be evaluated using the local study area, while 
the regional network will be evaluated using the regional study area. Specifically, the 
CTPS model will be used as a basis to determine how travel patterns will change, 
starting with 2019 volumes to represent existing conditions. Future projections will 
be complicated by the uncertainty of travel patterns due to COVID, which will 
continue to be monitored. 

e Draft Goals and Objectives: Gary asks the Working Group members to review and 
weigh in on the draft goals and objectives and provide feedback. The draft list 
includes: 

© Goal to improve mobility and connectivity for all transportation modes in 
Wellington Circle area. Objectives to meet the goal include: 
=" Mitigate traffic congestion within Wellington Circle 
=" Provide facilities for pedestrians, bicyclists, and transit users (e.g., 
dedicated bus lanes for transit users, particularly users dependent on 
those systems) 
=" Improve connectivity to Wellington Station and other local destination 
for pedestrians and bicyclists 
© Goal to improve safety conditions for all transportation modes and users in 
the Wellington Circle area. Objectives to meet the goal include: 
=" Reduce vehicular speeds 
=" Reduce numberof conflict points between modes 
=" Provide dedicated space for pedestrians, bicyclists through and across 
Wellington Circle 
o Goal to improve quality of life for residents in the Wellington Circle area. 
Objectives to meet the goal include: 
=" Provide opportunities for enhancing attractiveness of wellington circle 
(e.g., reconfiguring roadway to open up areas for open space and other 
areas for landscaping) 
=" Minimize public health and environmental impacts 
=" Provide fair and equitable treatment for Environmental Justice (EJ) 
populations 
© Goal to improve local & regional connectivity to support businesses and future 
development. Objectivesto meet the goal include: 
=" Reduce travel delays (vehicle hours traveled and queuing) 
=" Improve access and circulation within and between parcels for all 
modes 
= Promote active transportation through improved connections 
between modes 
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= Reduce the sense of a barrier created by Wellington Circle (e.g., users 
have said they will not cross Wellington Circle to go get lunch or run an 
errand, for instance) 

e Evaluation Criteria: In order to measure the ability of each alternative to meet the 
desired goals, evaluation criteria are developed. Examples of how to measure how 
well goals are metinclude: 

o Multimodal Mobility: mode split, travel times, transit reliability, miles of 
dedicated facilities 


o Safety: numberof crashes, number of conflict points, predictive measures 
o Land Use and Economic Development: vacancy rate, rent prices, land use mix 
o Environmental Effects: Emissions/air quality, acres of open space 
o Community, Health and Social Equity: impact to EJ populations, public health 
indicators 
Constructability 
o Cost 


7. Clarifying Working Group Questions on Study Area, Goals & Objectives and Evaluation 

Criteria 

e Julie Wormser, Deputy Director, Mystic River Watershed Association — Is there an 
opportunity to identify destinations like the park nearby for a deeper dive? 

o Gary McNaughton, Project Manager, McMahon Associates — Yes, we want to 
know about desirable connections. 

e Stephen Winslow, Councilor At Large, City of Malden — Will this consider the Route 28 
bridge too? Just south of Wellington Circle? (Comment submitted through Zoom Q&A 
chat.) 

o Gary McNaughton, Project Manager, McMahon Associates - We fully expect 
to look south of the intersection. You can see the queue from Wellington Circle 
Spilling all the way back to the Route 28 bridge. 

e Todd Blake, Traffic Engineer, City of Medford— We (City of Medford) are going to be 
adding bike lanes - short term and long terms improvements will tie together. 

o Gary McNaughton, Project Manager, McMahon Associates - Our study area 
does not have hard boundaries. We want to take a comprehensive look at 
what is influencing transportation through Wellington Circle. 


8. Working Group Goals Input: Polling Questions by Gary McNaughton and Natalie Raffol, 
McMahon Associates (Project Consultant) 
e Natalie releases a series of polling questions to gather input on the presented goals 
and understand the priorities of the Working Group members, considering also that 
trade-offs may be required. 
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What do you think of the draft goals as presented 
today? 


Overall they are good, but | recommend 
minor revisions 


presented! 


Not sure, additional information would be 
helpful 


—eot | 


0% 10% 20% 30% 40% 50% 


o Gary McNaughton, Project Manager, McMahon Associates — There are 
certainly some minor revisions getting alot of votes which we'd expect. If we 
got that 100% perfect we'd be surprised. 


What are the most important aspects of 
improving mobility and access? 


Enhancing pedestrianconnections (NN 32x 
Enhancing bicycle connections (NN 64% 
Improving bus travel time and reliability (IN 55x 
Improving access to Wellington Station as 45% 
Mitigating traffic congestion SN 41% 
0% 20% 40% 60% 80% 100% 


o Comment from Brad Rawson, Director of Transportation and Infrastructure, 
City of Somerville — This poll is helpful; | would hope that some of the shared 
learning we do togetherhelps eliminates the fight for Right-of-way. Investing 
proactively in connectivity will help us meet our key performance indicators. 

o Comment from Todd Blake, Traffic Engineer, City of Medford — | hope that 
everyone involved keeps an open mind and thinks big. This is truly a balancing 
act — we want to improve all modes of transportation. 
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What do you see as the most important safety 
issue(s)? 


Intersection complexity/confusion STN 76% 
Lack of accommodations for pedestrians (IN 57% 
Number of conflict points between modes re a er. | 57% 
Lack of accommodations for bicyclists SN 43% 
Vehicular speeds (NN 29% 


0% 20% 40% 60% 80% 100% 


o Gary McNaughton, Project Manager, McMahon Associates — It does not 
surprise me that the complexity/confusion of this intersection would win. 
You’re also seeing leaning towards making sure bikes and pedestrians are safe. 
Also going back with the conflict points and trying to reduce those. | think the 
complexity and confusion on the intersection for drivers probably adds to 
some of the safety concerns for bicyclists and pedestrians. 


What would make Wellington Circle more 
attractive for residents and visitors? 


Enhanced connectivity between active 
modes of transportation (pedestrian, 
bicycle, transit) 


Improvements to safety for all modes re | 


Enhanced aesthetics/streetscape 
improvements 


Improved bus reliability and on-time 
performance 


Reduction in travel times and queuing eS 


0% 20% 40% 60% 80% 100% 


=" Gary McNaughton, Project Manager, McMahon Associates - Certainly 
the reduction of vehicle times and queuing falling away to the rear on 
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this poll. And that connectivity, just looking at the circle that kind of 
the lack of connectivity. There's really glaring and an obvious need. And 
| think this poll supports that. 


9. Working Group Discussion facilitated by Makaela Niles, MassDOT Project Manager 


Makaela initiates the discussion by asking what additional information would be helpful to 
determine whetherthe goals are accurate or need to be improved? 


Todd Blake, Traffic Engineer, City of Medford—| support these goals. | hope the group 
is sensitive to local issues so that as we improve all these things, we don’t cause 
something negative for someone else (ex. 9th Street in Brainard is affected by 
Wellington Circle). 

Julie Wormser, Deputy Director, Mystic River Watershed Association — This is 
connectivity among transportation modes. | want to have connectivity to specific 
destinations. We have large parks in the area; opportunities for active transportation 
to key destination points would be great. 

Todd Blake, Traffic Engineer, City of Medford — The City of Medford is working on a 
pedestrian underpass under Route 28 in Medford — this ties into the connectivity 
piece. 

Charles Hartnett, Sergeant, Medford Police Department — City of Medford uses a 
notification/issue type website (SeeClickFix). | was able to print up anumber of issues 
we have had with Wellington Circle. These are coming directly from citizens — if you 
need me to share these, | can provide them to the group 

Fangyun Xi, Traffic and Safety Engineer, MassDOT — | would like to share crash data 
information. There is a Road Safety Audit report online for this location from January 
2011 — December 2013. There was a total of 176 crashes in those three years, about 
59 crashes peryear. On the MassDOT crash portal, | can see that from Jan 2016 — Sept 
2020 there was 530 total crashes, about 108 peryear. That is double the earlier crash 
data. 

Jay Monty, Transportation Planner, City of Everett— | was on a Lower Mystic Working 
Group, which came out of a desire to fix Sullivan Square. We realized that the issues 
were not unique to Sullivan —they happen regionally. Alot of the issues in Wellington 
are broad and bigger than Wellington. It boils down to regional traffic demand and 
issues. 

Brad Rawson, Director of the Mobility Division, City of Somerville — I think this is going 
to be a good Working Group. As we dig deeperinto crash data, we want to know the 
severity. Were pedestrians and bicycles involved? City of Somerville has made a 
commitment to eliminating fatalities and severe injuries on our roadways. The level 
of traffic stress needs to be considered. User’s level of comfort is important. 
McDonald Park is one of my favorite places to go. DCR has invested in the network 
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and buffered bikeways north — we need to make sure this progress is being 
considered. 
Bill Carlson, 9% Street Coalition — The term “pedestrian connectivity and mobility” 
doesn’t seem to really address the issue most important to us (9th St Coalition). 
People coming off Route 16 are going down 9* Street to avoid the circle. When | think 
of pedestrians, | think of young kids, myself on a morning walk and not paying much 
attention. Pedestrians and bikes don’t mix much betterthan pedestrians and cars. I’m 
in favor of separated bike lanes. 
Todd Blake, Traffic Engineer, City of Medford — Some recent projects have been 
completed, including the Woods Memorial Bridge Project and short-term 
improvements as part of the Wynn Casino. These projects had good improvements 
but there have been some negative side effects —for example, Brainard Avenue. 
Doug Carr, NAACP, Mystic Valley Branch — I’m excited to explore concepts — this 
intersection feels like it’s been frozen in time. The logo is interesting and reflects the 
messiness and lack of clarity of the intersection. 
Jay Campbell, Property Manager, McDonough Property Management - Can you send 
a list of members so we can see who is on it? 

o Makaela Niles, MassDOT Project Manager — Yes, we can circulate a list. 


10. Makaela Niles, MassDOT Project Manager, shares Study schedule slide 


Todd Blake, Traffic Engineer, City of Medford — Wanted to ask about definition of the 
study area and hoping to continue that conversation. 

o Makaela Niles, MassDOT Project Manager - This is a continuing conversation. 

Bill Carlson, 9 Street Coalition -— In my view, Wellington Circle starts with the 
entrances/exits from Wellington Station, goes to Assembly Square and goes to the 
west past the shopping center entrances/exits — all that traffic has to be thought of as 
a single integrated area. 

o Gary McNaughton, Project Manager, McMahon Associates - Yes, those areas 
are all included. 

Doug Carr, NAACP—I’m sure there have been previous studies on this area. Are those 
part of this project? 

o Gary McNaughton, Project Manager, McMahon Associates We will review 
those. They are informative but a lot of times with older studies the 
methodologies are different as well as priorities. 

Todd Blake, Traffic Engineer, City of Medford— Wanted to make sure that just because 
there might not be acircle overa specific spot in the study area graphic doesn’t mean 
it isn’t included. We need to be careful to consider areas that aren’t circled in red 
(slide 15) — want to improve all areas. 

o Gary McNaughton, Project Manager, McMahon Associates - We are 
considering all parcels. 
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Jay Monty, Transportation Planner, City of Everett — Santilli Circle should be 
acknowledged -— there is certainly connectivity between there and Wellington Circle. 
o Gary McNaughton, Project Manager, McMahon Associates - We will look at 
users of the Circle through data — we will know information about folks going 
through the study area. 


11. Makaela Niles, MassDOT Project Manager, Reviews Next Steps 


Based on the conversation, the next steps will be finalizing some of the items 
presented today and starting to work on the analyses in the next task. The Working 
Group is welcome to take time to review the materials presented today and share 
comments after the meeting. We will reconvene in the fall to share those findings 
with the group and hear your thoughts. The meeting materials, video recording, and 
comment form will be available on the study page website. Attendees are encouraged 
to visit the site and to sign up for the project mailing list. 


12. Public Comment Period facilitated by Makaela Niles, MassDOT Project Manager 


Amanda Linehan, City Councilor, City of Malden — | wanted to introduce myself. I’ma 
City Councilor and longtime commuter through Wellington in various modes of 
transportation. I’m really eager to get started. 
Bill Carlson, 9t* Street Coalition — | want to be sure dedicated bus lanes are under 
consideration. Routes that involve Wellington and Sullivan are key to the whole 
regional transportation system. 
Brad Rawson, Director of the Mobility Division, City of Somerville — thank Bill for 
raising that issue of dedicated bus lanes. When we did this on Broadway in Winter 
Hill, we saw a 36% increase of bus ridership (before COVID) because of dedicated bus 
lanes. This increase is associated with the reliability runtime and dignity benefits of 
providing the dedicated space for people riding buses in our community. There have 
also beenimpressive numbers coming from Jay’s work in the City of Everett. We can 
share our experience if it is helpful. 
Stephen Winslow, Councilor At Large, City of Malden - Looking at the study area, the 
Route 28 bridge is a real weak point for safe bike/ped connections both north/south 
and east/west. There was some study of an underpass on the Medford side that never 
happened. The narrow sidewalk on the bridge is too small for both peds/bikes and the 
roadbed is too wide, too high speed and too much volume to be safe for bicycles. 
(Comment submitted through Zoom Q&A chat.) 

o Todd Blake, Traffic Engineer, City of Medford - There are two existing on-going 

projects to help improve Route 28 Bridge (over and under) at various stages. 


13. Makaela Niles, MassDOT Project Manager, thanks everyone for attending and adjoums 
the meeting. 
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Wellington Circle Planning Study Working Group Meeting #1 Attendees 
MassDOT/Project Team: 


e Makaela Niles - MassDOT 

e Ethan Britland - MassDOT 

e Gary McNaughton — McMahon Associates 

e Joanne Haracz — McMahon Associates 

e Natalie Raffol— McMahon Associates 

e Jorden van Emmerik — McMahon Associates 
e Erica Blonde - HNTB 

e Leah Epstein - HNTB 


Working Group Members & Alternates: 


e Amanda Linehan, Malden City Council 

e Andrew Paul, MassDOT 

e Bill Carlson, 9° Street Coalition 

e Brad Rawson, City of Somerville 

e Charles Hartnett, Medford Police Department 

e Christine P. Barber, State House of Representatives 
e Constance Raphael, MassDOT 

e Doug Carr, NAACP - Mystic Valley Branch 

e Fangyun Xi, MassDOT 

e Jay Campbell, Medford Chamber of Commerce 

e Jay Monty, City of Everett 

e Jeff Buxbaum, WalkMedford 

e Jeff Parenti, Department of Conservation and Recreation 
e Julie Wormser, Mystic River Watershed Association 
e Lisa Schletzbaum, MassDOT 

e Matthew Hartman, Office of Senator Patricia Jehlen 
e Melissa Dullea, MBTA 

e Mayor Breanna Lungo-Koehn, City of Medford 

e Olivia Murphy, MassDOT 

e Stephen Winslow, Malden City Council 

e Yurij Lojko, Bike to the Sea 


Attendees: 
e Matt Grew, MassDOT 
e MaureenChlebek, McMahon Associates 
e PeterCalves 
e Sara Timoner, MassDOT 
e Elizabeth Torres, MassDOT 
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CIRCLE STUDY. 
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Massachusetts Department of Transportation 


Wellington Circle Study Working Group Meeting #2 
Thursday, May 27, 2021 2:00 — 3:30 PM 
Held Virtually via Zoom 


Meeting Summary 


On May 27*, 2021, MassDOT conducted the second Working Group meeting for the Wellington Circle 
Study. At this meeting, the Study team provided an overview of the multimodal transportation network 
and solicited feedback on issues and opportunities in and around Wellington Circle from Working Group 
members through poll questions and a discussion. An interactive map was shared with the Working 
Group prior to providing them the opportunity to submit specific feedback on the multimodal 
transportation networkin and around Wellington Circle. The meeting was also open to members of the 
public where they were given the chance to share comments and questions. 


Meeting Notes 


1. Welcome and Ground Rules by Makaela Niles, MassDOT Project Manager 


All attendees are welcomed to the meeting and are informed that the meeting is being recorded. 
Makaela explains the Ground Rules for the meeting including how Working Group members and the 
public can participate. Members of the public are made aware they can contact Leah Epstein (HNTB) 
if they require technical assistance. Makaelareviews the agenda for the Working Group meeting. 


2. Study Overview, Background & Process by Makaela Niles, MassDOT Project Manager 


Makaela provides a background of the Study, its goals and the process. She describes that this 
conceptual planning study will be usedto evaluate existing and future multimodal conditions. She 
also explains how the Study would examine ways to redesign Wellington Circle to provide better 
connectivity and mobility through Medford and the surrounding areas. A final report with 
recommendations for both the short- and long-term solutions will be based on the analysis of this 
study. 


e Study Goals: Makaela reviews the study goals which include the following: 
o Improve mobility and connectivity for all transportation modes and users in the 
Wellington Circle area 
© Improve safety conditions for all transportation modes and users in the Wellington 
Circle area 
oO Improve quality of life for residents in the Wellington Circle 
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3. 


oO Improve local and regional connectivity to support businesses and future 
development 
e Study Process: Makaela reviews the steps of study process, which build upon each other: 
1. Public involvement plan, study area, goals and objectives, evaluation criteria 
2. Existing conditions, future no-build conditions, evaluation of issues and 
opportunities (this is the main step being discussed during the meeting) 
Alternative developments 
Alternative analysis 
Recommendations 
. Final report 
This meeting will cover existing conditions and current issues and opportunities. This study 
will consider trends as they continue to change as a result of the pandemic. 


Dn w 


Existing Conditions: Planning Context by Natalie Raffol, McMahon Associates (Project 
Consultant) 


Natalie gives an overview of existing conditions and the Study’s planning context. 


Existing Population Density: Natalie reviews the existing population density which is lower 
around the area of the Wellington Circle than in the study area at large. The study area has a 
density of about 8,872 people per square mile. There is more opportunity for more transit- 
oriented development given the proximity to the MBTA Wellington Orange Line Station. This 
study provides an opportunity to identify areas for development and expand multimodal 
transportation in the region. 
Who makes up the study area?: Natalie reviews who makes up the local study area. The study 
team assessed demographic data including race, language, income, and car-free households: 

o 36% of residents identify as non-white (28% of the city needs to identify as non-white to 
meet the minority criteria for Environmental Justice) 
12% of the population has anincome below the federal poverty level 
42% speaka language other than English as their primary language 
14% of households do not have a car 
Diversity in the study areas goes beyond the environmental justice qualifiers. Both 
Malden and Everett have large minority populations and strong linguistic diversity. 
Environmental justice & Car-free Households: Environmental Justice communities and car-free 
households were mapped within the study area. Improving multimodal connections to 
Wellington Circle may benefit car-free, minority, and low-income households. 
Population Change: The years 2020-2040 projected some population growthin the study area. 
In 2020, the study area had a population of 36,534 and in 2040 it is projected to have a 
population of 43,197, signifying an estimated population increase of roughly 6, 700. It is 
important to note that Assembly Square is accounting for much of the population growthin the 
region. As population demands change, increasing the use of multimodal transport options 
could provide opportunities to minimize vehicular congestion on roadways as well as their 
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emissions. 
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Employment Change: Employment growthis driven by large-scale projects in Assembly Square, 
the Silver Lane Extension Project, and the Encore Casino. There is an estimated 30% increase in 
study area employment: 23,300 in 2020 and 30,254 in 2040. 

Existing Land Use: There are diverse land uses throughout the study area, but it is mainly 
characterized bysingle- and multi-family residential with areas of low-density commercial 
development. This creates opportunities to densify both commercial and residential uses 
through mixed-use development, which may increase the potential for walking and biking trips. 
Zoning: There is arange of different zones in study area and abutting Wellington Circle including 
commercial, open space, mixed use, residential, and industrial zones. There is a need to 
accommodate local and regional trips in the area through a variety of modes. 

Planned Development: Natalie reviews a map of proposed and active residential and 
commercial construction projects in the study area. The largest residential projects arein the 
areas where existing land use is not primarily residential or zoned for residential. This can 
contribute to the future shift in population and employment as activity is likely to increase in the 
areas; therefore, providing multimodal facilities is important. 

Questions: An opportunity for clarifying questions is presented, no questions are asked, and 
Natalie continues. 


Existing Conditions: Multimodal Transportation Network— Bicycle & Pedestrian Facilities by 
Natalie Raffol, McMahon Associates (Project Consultant) 


Natalie provides an overview of the multimodal transportation network. 


Regional Mode Share: The majority of people are driving alone to work for their commute. 48% 
of residents choose sustainable transportation modes. Data demonstrates that driving alone 
was the most common mode of transport in all five municipalities. Multimodal improvements in 
the Wellington Circle can serve to increase sustainable trips in the region by providing more 
comfortable facilities connecting to and from transit, greenspace, residences, and commercial 
areas. 
Walking Conditions: It is important to consider walkability throughout the study area. Sidewalks 
alone are not enough to create a walkable environment. Many walkable areas canbe improved 
through means of sidewalks, pedestrian signals, and curb ramps to make streets safer. 
Pedestrian Facilities: The current configuration of the Circle, which requires five to six individual 
crossings to get from Wellington Circle plaza to Station Landing and Wellington Station, does not 
promote a walkable environment as there are no safe/comfortable options for direct crossings. 
Bicycle Facilities: There are existing bicycle facilities surrounding Wellington Circle but the Circle 
itselfis a gapin the regional bike network. Providing bicycle facilities through Wellington Circle 
lends the opportunity to connect these important bike networks. 
Walking and Biking Demand: The Local Access Score was determined by evaluating a roadway’ s 
potential to serve walking and biking trips based off proximity to schools, businesses, transit. 
etc. Roadways comprising Wellington Circle show very high demand for walking and biking. 
Walking and Biking — State Goals: It is important for the Study to be consistent with the 
MassDOT Pedestrian and Bicycle Plans, which include the following goals: 

o Goal 1: toeliminate pedestrian and bicyclist fatalities and serious injuries 

© Goal 2: Increase the percentage of short trips made by walking and biking 
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e MassDOT Bicycle Plan— Network Gaps and Demand: Wellington Circle was identified as a high 
potential demand for everyday biking trips and as a gap in the state’s high comfort bike network 
e Working Group Discussion: Natalie releases the following two polls to identify priorities for 
walking and biking connections and to gauge where Working Group members would like to walk 
or bike to within the Study area but are currently unable to do so due to lack of facilities, 
physical barriers, or feeling uncomfortable. 
© Question: What areas would you most like to walk between, regardless of their existing 
pedestrian conditions? 
= See poll results in Appendix A 
© Question: What areas would you most like to bike between, regardless of their existing 
bicycling conditions? 
= See poll results in Appendix A 
e Natalie informs the Group that the study team will look at polling results to understand where 
connections are desired throughout the Study area. 


5. Existing Conditions: Multimodal Transportation Network - Bus Service and Wellington Station 
Access by Gary McNaughton, McMahon Associates (Project Consultant) 


Gary discusses vehicle modes starting with bus service and passenger experience. Travel Time — 
Quality of Service (QOS), Travel Time Variability QOS and Excess Passenger Time were used to 
assess bus operations throughout the study area. 


e Bus Service in Local Study Area: All buses operate in the same lanes as general traffic, 
which makes bus speed and reliability dependent on quality flow of general traffic. 
Almost 70% of bus riders in the study area board or alight at Wellington Station which 
shows the potential for improving multimodal connectivity to the station. 

e Access Modes to Orange Line at Wellington: Gary reviews access to Wellington Station 
by each mode: 

o Walked or bicycled (changed -1.5% from 2009 to 2017) 

MBTA Bus (changed +30.5% from 2009 to 2017) 

Drive and Park (alone or carpool) (changed -29.1% from 2009 to 2017) 

Dropped off by personal vehicle (changed -4.1% from 2009 to 2017) 

Dropped off by other vehicles (changed +4.2% from 2009 to 2017) 
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Bus ridership has increased significantly while driving and parking has dropped off 
significantly. There has been a shift from auto-based access to bus access. 


e Inbound and Outbound Travel Time and Travel Time Variability QOS Grades: Inboth AMand 
PM peaks, buses travel slowest from Wellington Circle and from Sweetser Circle heading 
toward Wellington Station. 

e Excess Passenger Time (XPT): The most passengers experience the most delay on buses 
between Wellington and Sweetser Circles. There is opportunity to make improvements to 
reduce this excess passenger time. 

e Working Group Discussion: Gary releases the following two polls to the Group. The first poll 
asks the Group’s thoughts on accessing Wellington Station and their preferred mode. The 
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second poll asks how easy/comfortable it is to access Wellington Station by their mode of 
choice today. 
o Question: If accessing Wellington station, what would be your preferred mode? 
=" See poll results in Appendix A 
© Question: How easy/comfortable is it for you to access Wellington Station by your 
mode of choice today? 
=" See poll results in Appendix A 


6. Existing Conditions: Multimodal Transportation Network - Vehicle Operations by Gary 

McNaughton, McMahon Associates (Project Consultant) 

e = Local Traffic Intersections: There are 13 total intersections within Wellington Circle: 

oO. Five have signals 
o Eight do not have signals, one of which has signals on flash 

e = Establishing Vehicle Volumes: COVID-19 has impacted vehicle volumes, but data has been 
compiled from prior studies and efforts. Long-term, lasting effects to vehicle volumes may 
be seen as aresult of the pandemic. For this study, volumes have been adjusted to reflect 
traffic conditions before COVID-19. 

e Vehicle, Bike, and Pedestrian Weekday Peak Hour Volumes: Gary presents the weekday AM 
and PM peak hour volumes by mode. There is not a high number of bicycles traveling 
through the area due to the lack of facilities. 

e Vehicle Volumes: Gary reviews and compares peak hour volumes. The following results are 
presented: 

o Weekday Morning: 
=" High directional distribution in north to south directions 
=" Heaviest entering move is westbound 
=" Majority of northbound traffic makes right turn 
= Low number of left turns except for west to southbound 
o Weekday Afternoon: 
=" High northbound and westbound volumes 
=" Heavy northbound and eastbound right turn 
=" Heavy westbound and southbound left turn 
=" Higher overall left turn volumes 
o Peak hours comparison: 
=" Dominant patterns between south and east 
=" Highest overall volume on Revere Beach Parkway east of Circle 
=" Typical commuter patterns not seen on east/west roadways 

e CrashHistory: Gary reviews crash history by type of crashand number for each intersection. 
Between 2015 and 2017, there were 278 total crashes over the 3-year period, including 1 
fatality. There was a low number of bike crashes, which correlates with low bike volumes in 
the area. There was a high number of angle and side swipe crashes anda low number of 
rear end crashes. 

e Vehicle Operations: Vehicle operations vary across the study area intersections and peak 
hours. The vehicle delay through Wellington Circle may exceed reported delay due to 
multiple closely spaced intersections. 


Page 5 of 18 


Wellington Circle Study June 28, 2021 


e Vehicle Queuing: Gary reviews vehicle queuing for the weekday AM and PM. The following 
results are presented: 
o Weekday AM: 
=" Long vehicle queues in westbound and southbound directions 
=" Queues at signals in the center of the Circle extend beyond adjacent 
intersections, increasing delays 
=" Actual queuing and delay longer than reported from analysis 
o Weekday PM: 
=" Queues at signals extend beyond adjacent intersections in the eastbound 
and westbound directions 
=" Actual queuing and delay longer than reported from analysis 
e Origin-Destination Analysis: Gary reviews the origin-destination analysis that was 
conducted. The following results are presented: 

o AM Findings: 

=" 60% of the trips around the Circle originate locally (i.e., in Medford, Malden, 
Everett, Somerville and Melrose) 

= 32% of the trips are from outside the local area and Boston/Cambridge 

Oo PM Findings: 
=" 64% of the trips through the Circle have local destinations 
=" 25% of the trips are from outside the local area and Boston/Cambridge 

e Geofence Analysis: Gary reviews the assessment of trips to Wellington station and the 
Encore Casino. Wellington station is primarily served by Medford, Everett and some of 
Chelsea and Revere. The highest volumes of trips to the station occur at the AM and PM 
peaks, with some midday volume. The Encore Casino draws from areas with easy access. 

e Working Group Discussion: Garyreleases two polls to capture if the analysis matches the 
Group’s experiences with vehicle operations and safety for pre-pandemic versus today. The 
final poll asks how well the presented origin-destination patterns reflect the Group’s local 
knowledge. See poll results in Appendix A. 


7. Issues, Constraints & Opportunities— Working Group Discussion by Joanne Haracz, McMahon 
Associates (Project Consultant) 

e Issues: Joanne reviews the study area issues which include safety, multimodal 
connectivity and accommodations, and vehicular congestion. 

e Constraints and Considerations: The roadways comprising Wellington Circle are 
parkways under historic designation. The alternatives development process will need to 
consider impacts to natural elements such as trees and waterways in and around 
Wellington Circle. 

e Conceptual Design Considerations and Opportunities: There is an opportunity to 
allocate space to other uses due to wide roadways. The study team will consider the 
multimodal connections to existing trails. There are also opportunities for mixed-use 
redevelopment as population density increases. This canimprove public health 
outcomes and better connect neighborhoods on eachside of the Circle. 

e Encore Casino Mitigation Commitments: This study is part of a larger package of 
mitigation commitments by the Encore Casino. Other Encore Casino commitments are 
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already underway, including improvements at Santilli Circle and Sweetser Circle, and 
other infrastructure andtravel demand management services. 
e Project Goals & Objectives Inform Alternatives Development: Joanne reviews the goals 
and objectives that will help inform the development of alternatives, including: 
o Mobility/Access 
o Safety 
© Quality of Life; and 
o Connectivity 
e Key Take-Aways: Joanne summarizes the primary takeaways of the issues, constraints, 
and opportunities presented. As the long-term effects of COVID-19 on travel patterns 
are still to be determined, scenarios as part of this study will be consider its potential 
impacts. Safety, multimodal connectivity, and congestion were identified as key issues in 
the study area. Existing constraints willbe considered such as historic designations of 
parkways and other natural elements. Opportunities have been identified suchas wide 
roadways, that may help address key issues at the Circle. 


8. Interactive Map, Working Group Members feedback on issues and opportunities by Makaela 
Niles, MassDOT Project Manager 
e Working Group Discussion: Makaela reviews the comments submitted prior to the 
meeting on the interactive map. These comments serve as a primer to the following 
Working Group discussion. 


9. Working Group Members Feedback on Issues and Opportunities and Public Comment by 

Makaela Niles, MassDOT Project Manager 

e = ©Jeff Buxbaum, WalkMedford — on the polls. This is a pretty smallsample. Hard to take too 
much away from this. This isn’t really “bike between” but rather origins and destinations. 

o Natalie McMahon Associates - We recognize this is asmall sample size in this 
meeting. We are looking at the results from the poll with the interactive map and 
other comments collected on Study website. We will look at all feedback collected 
to see the trends that emerge. 

e Wendy Landman -NACTOrecommends using a walking speed of 2.5 - 3.5 feet/second for 
signal timing. The analysis that you showed used a speed of 4 feet/second. With a slower 
speed it would actually take even longer to get across the intersection. Can you please 
discuss what timing you will use to do the analysis of the design options? Thank you. 

o GaryMcNaughton, Project Manager, McMahon Associates - We used the four 
seconds for that graphic to give an illustration, did not want to overstate that. At 
most we will be using 3.5 seconds, we may go a little bit lower. We will start to look 
at that as we go through the alternatives. 

e Wendy Landman - Have you considered how many trips may switch to walking, transit and 
biking if the other worked better/more safely for those modes. Wondering whether those 
shifts could offset some possible road diets. 

o GaryMcNaughton, Project Manager, McMahon Associates - That’s exactly where 
we are going. That is why we gathered all that data about who’s traveling through 
the area and how far are they traveling. As we start to develop alternatives, we 
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want to know how many trips could potentially to be converted over to walking, 
biking or transit. That is something, in the next stages, that we willbe considering. 

e Peter Calves, Public Attendee— Question about Closed Captions for the meeting 

o Erica Blonde, HNTB- We will be providing anaccessible document for the meeting 
on the study website. 

e Bill Carlson, Resident Association 9" Street Coalition - Discourages the use of 9th Street and 
Brainard Avenue as a way to by-pass the circle. Those twostreets are local roads. 

o GaryMcNaughton, Project Manager, McMahon Associates - We have heard thata 
lot. Ideally, we cansolve some of the problems, so people do not need to bypass 
into the local streets. This is something we will be considering and sensitive to as we 
look at options. 

e = Alicia Hunt, Director of Planning and Sustainability, City of Medford - One of the things we 
have seenraisedis around dedicated bus lanes and taking from traffic lanes. Taking 
dedicated traffic lanes on busy roads can be very problematic, is that being considered 
here? There is an obvious problem with bus service, it is alsoa problem for people in cars 
too. 

o GaryMcNaughton, Project Manager, McMahon Associates — Dedicated bus lanes 
are being considered but not in a vacuum. We are not looking to take the existing 
roadway configuration and remove a lane. As we look at alternatives and concepts 
for this area, we will consider opportunities for improving bus service, but do not 
envision putting a bus lane on the existing roadway network. 

e Jeff Buxbaum, WalkMedford - Canyou give a sense of the historic designations’ constraints? 

o Joanna Haracz, McMahon Associates — We will have to go through a review process with 
the consulting parties on this issue. However, this space has been used as transportation 
infrastructure historically. We will have to consider the historic designation, but it does 
not preclude us from moving forward with alternatives. 

e Amber Christofferson, Mystic River Watershed Association - Howis this area is going to be 
flipped from being dominated by cars to being good for people walking and biking. Have you 
seenan example of similar projects that have made this transformation? 

o GaryMcNaughton, Project Manager, McMahon Associates -| don’t think there is 
another intersection in the world quite like this. We are looking at ways to increase the 
efficiency. We will be looking at ways to make various modes coexist in a more efficient 
manner. 

e Todd Blake, Traffic Engineer, City of Medford - The opportunity | see here, unlike many major 
intersections, the intersection itself has a lot of right-of-way to work with. May provide sections 
of opportunities of short queue jumps for buses. | would alsolike to keep the grade separation 
option open, as it could provide a direct connection across the intersection. 

o GaryMcNaughton, Project Manager, McMahon Associates — We are hoping to 
improve on that. 

e Jeff Buxbaum - Are grade separations for vehicle traffic being considered? Is there a budget 
constraint on this planning exercise? 

o  GaryMcNaughton, Project Manager, McMahon Associates - Our scope does include 
looking at grade separation alternatives. Budget becomes a consideration in 
correlation to the benefits of them. If we were to separate vehicles it would be most 
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10. 


likely to connect Route 16 straight through. We try tostay away from developing 
concepts until we are past this stage and have heard from everybody. 

o Todd Blake, Traffic Engineer, City of Medford - Another opportunity considering the 
right-of-way in the center is a through southbound versus a straight left. 

Bill Carlson, Resident Association 9* Street Coalition, - Boston Central Artery and Worcester |- 
290 are two examples of why it is a bad idea to separate halves of a neighborhood with an 
elevated road. 

o GaryMcNaughton, Project Manager, McMahon Associates — There are probably 
some other examples as well. We made a lot of that argument in the Casey 
Arborway project. When considering grade separation, we want to make sure that 
any elevated road would be comfortable to travel under. 

Alicia Hunt, Director of Planning and Sustainability, City of Medford - Thereis stilla lot of pain in 
the City of Medford related to I-93 coming through. There is asection of Route 16 that is 
elevated south of Medford Square that | frequently hear people talk about the benefits of 
bringing it to grade level. People don’t like underpasses; they don’t like walking under them, and 
it may be helpful for the study team to know that we continue to hear from people about it. 

o GaryMcNaughton, Project Manager, McMahon Associates —The under-bridge 
environment can be an uncomfortable experience. These factors will come into play 
in the development of alternatives. 

Public Comment Period 
Betty Lo, Public Attendee — Are there any densification plans? 

o JosephZissman, Cambridge Systematics - We are looking at densification and potential 
changes in the neighborhood in a couple of different ways. One of them is looking at the 
developments that have already been proposed or are under construction. There is a list 
of about 20 of those that are being updated. As we evaluate alternatives, we will be 
looking how well they function under a set of development scenarios. 

Betty Lo, Public Attendee - Hello, thank you for this meeting. | signed up through the Medford 
city website and have two questions. 1: Will there be further opportunity for public input, 
besides the end of this meeting? Can we reach out to working group members for further 
discussion, since some are public officials and community group leaders? 2: Dense mixed-use 
developments are often touted as solutions to congestion, but much of what’s being developed 
is at lux price points. What is being done to preserve income/class diversity? 

o Erica Blonde, HNTB - There is a study comment form that is available through the public 
website. You cansubmit a comment and get a response from a member of the Study 
team. 

o Alicia Hunt, Director of Planning and Sustainability, City of Medford — On dense mixed- 
use developments. The Cityis launching our comprehensive planning process. Our first 
big public meeting is on June 9", we will be talking about what will be involved in that 
process. Weare alsofinishing a housing production plan, where we are looking at 
affordable housing. You can view this information at 
http://www.medfordma.org/departments/planning-development-sustainability/. We 
would be happy to receive feedback on this plan. Our email is OCD @ Medford. MA.Gov 
and our phone number is (781) 393 2480. 
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11. Next Steps by Makaela Niles, MassDOT Project Manager 


Makaela reviews next steps for the Wellington Circle Study and shares the anticipated timeline for 
future Working Group and public meetings. The first public meeting and the third Working Group 
meeting will take place this summer. Information is shared on how to sign up for study updates and 
access the study’s comment form. 


Makaela thanks everyone for attending and adjourns the meeting. 


Wellington Circle Planning Study Working Group Meeting #1 Attendees 


MassDOT/Study Team: 


e Makaela Niles - MassDOT 

e Ethan Britland - MassDOT 

e GaryMcNaughton —-McMahon Associates 
e Joanne Haracz—McMahon Associates 

e Natalie Raffol— McMahon Associates 

e Jorden van Emmerik — McMahon Associates 
e Joseph Zissman— Cambridge Systematics 

e Erica Blonde - HNTB 

e Leah Epstein— HNTB 

e ~=Luke MciInnis - HNTB 


Working Group Members & Alternates: 


e Amanda Linehan — City of Malden 

e Amber Christofferson— Mystic River Watershed Association 
e Bill Carlson— Resident Association 9th Street Coalition 
e BradRawson- City of Somerville 

e Christine P. Barber —State House of Representatives 
e Constance Raphael— MassDOT 

e Doug Carr—NAACP, Mystic Valley Branch 

e Fangyun Xi —MassDOT 

e JayMonty — City of Everett 

e = Jeff Buxbaum —WalkMedford 

e Jeff Parenti- DCR 

e Melissa Dullea—MBTA 

e Paul Donato — State House of Representatives 

e Todd Blake- City of Medford 


Attendees: 


e Alicia Hunt, City of Medford 
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e BettyLo 

e David Read 

e David Walker 

e Douglas Johnson, MassDOT 

e Duncan Allen, IBI Group 

e Emil Gruber, McMahon Associates 
e = Frank Taliaferro 

e Jacquelyn Goddard, MassDOT 

e = Kristen Pennucci, MassDOT 

e = Kristin Scalisi 

e M. Page- Lieberman 

e MarcoCrognale 

e Matthew Grew, MassDOT 

e Maureen Chlebek, McMahon Associates 
e Peter Calves 

e Tim McGivern, City of Medford 

e Wendy Landman 
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Appendix A: Poll Results 


1. Question: What areas would you most like to walk between, regardless of their existing pedestrian conditions? 
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2. Question: What areas would you most like to bike between, regardless of their existing bicycling conditions? 
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3. Question: If accessing Wellington station, what would be your preferred mode? 
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4. Question: How easy/comfortable is it for you to access Wellington Station by your mode of choice today? 
e Bike: 
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e Bus: 
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e Walk: 


2.5 


1s 


0.5 


Walk - Difficult Walk - Neutral Walk - Easy 


Walk - Very Easy 


Page 16 of 18 


June 28, 2021 


Wellington Circle Study June 28, 2021 


e  Rideshare/Do not use Wellington Station: 
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5. Question: How does our analysis match your experience with vehicle operations and safety (pre-pandemic)? 
6. Question: How well do the presented origin destination patterns reflect your local knowledge? 
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@ Question: How does our analysis match your experience with vehicle operations and safety (pre-pandemic)? 


@ Question: How well do the presented origin-destination patterns reflect your local knowledge? 
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WELLINGTON 
CIRCLE STUDY 


massDOT 


Massachusetts Department of Transportation 


Wellington Circle Study Virtual Public Information Meeting 
Thursday, June 24, 2021 7:00 — 8:30 PM 
Held Virtually via Zoom 


Meeting Summary 


On June 24, 2021, MassDOT heldthe first Virtual Public Information Meeting for the Wellington Circle 
Study. At this meeting, the Study team shared an overview of the study's background and demonstrated 
the Meeting on Demand Platform. The Meeting on Demand platform was available for two weeks 
following the meeting for members of the public to review the existing planning context and multimodal 
transportation network and provide feedback on issues and opportunities in and around Wellington 
Circle. Public attendees were given the opportunity to share comments and ask the Study team 
questions at the end of the meeting. Attendees were also shown how to submit comments outside of 
the meeting using the Study’s comment form. 


Meeting Notes 


1. Welcome and Ground Rules by Makaela Niles, MassDOT Project Manager 


All attendees are welcomed to the meeting and are informed that the meeting is being recorded. 
Makaela explains the Ground Rules for the meeting including how meeting attendees can 
participate. Attendees are made aware they cancontact Luke McInnis (HNTB) if they require 
technical assistance. 


e Poll #1: Makaela opens a poll to askattendees how they heard about this meeting. 
oO See poll results in Appendix A 


Makaela alsoreviews the agenda for the meeting which includes the following: 


e Study Process 

e Study Area, Goals & Objectives, and Evaluation Criteria 

e = Existing Conditions: Planning Context and Multimodal Transportation Network 
e Issues & Opportunities with the study area 

e Meeting on Demand Overview and public comment period 

e Next Steps 
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2. Study Overview, Background & Process by Makaela Niles, MassDOT Project Manager 
Makaela 


Makaela provides a background of the Study, its goals and the process. Makaela mentions that the 
Study was initiated as part of the Section 61 Finding for the Encore Boston Harbor Casino. Funds 
were allocated for a study to look at long termimprovements at Wellington Circle. This conceptual 


planning study seeks to evaluate existing and future multimodal conditions at Wellington Circle. She 
alsoexplains how the Study would examine ways to redesign Wellington Circle to provide better 
connectivity and mobility within the City of Medford and the surrounding region. Based on the 
analysis and feedback received over the course of the study, short, medium, and long-term 
recommendations will be developed. These recommendations will be included in a draft final report 
that will be released for public comment and finalized in a final report. 


Study Process: Makaela reviews the steps of study process, which build upon each other. 
Tasks 1 and 2 are the foundation of the study. This meeting will cover Task 2: existing 
conditions and current issues and opportunities. This study will consider trends as they 
continue to change as a result of the pandemic. 

Public Involvement: Makaela mentions that one of the foundational elements of the study is 
public participation. Meetings are being held with the study’s Working Group and members 
of the public. The Working Group is comprised of representatives from a variety of local 
institutions and organizations. The Group helps guide the study process by providing their 
local knowledge, expertise, and experience. There are also opportunities to participate in 
the study outside of these meetings by visiting the study’s webpage and using the comment 
form hosted through the online engagement platform, PIMA. Through PIMA, the public can 
alsosign up for study updates. 


3. Study Area, Goals & Objectives, and Evaluation Criteria by Makaela Niles, MassDOT Project 
Manager 


Study Area: Bothlocal and regional areas have been defined as a part of the study area. 
o Local Study Area: Roadways, transit routes, and infrastructure directly in and around 
Wellington Circle 
o Regional Study Area: Includes surrounding communities (Malden, Somerville, 
Everett, etc.) whose residents andemployees may benefit from or be impacted by 
improvements to Wellington Circle 


Study Goals: Makaela reviews the Study goals which were developed in collaboration with 
the Working Group. They include the following: 
o Improve mobility and connectivity for all transportation modes and users in the 
Wellington Circle area 
o Improve safety conditions for all transportation modes and users in the Wellington 
Circle area 
oO Improve quality of life for residents in the Wellington Circle 
© Improve local and regional connectivity to support businesses and future 
development 
Study Objectives: Makaela reviews the study objectives including: 
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(2) 


O 


Increasing mobility/access, safety, and quality of life by improving connectivity to 
Wellington Station and other destinations within the study area. 
Providing comfortable facilities for bikes and pedestrians 


e Evaluation Criteria: The developed alternatives will be assessed using the following 
evaluation criteria to measure how well they meet the goals: 


(0) 


Oo. 0 0.50 


Multimodal Mobility: mode split, travel times, transit reliability, miles of dedicated 
facilities 

Safety: number of crashes, number of conflict points, predictive measures 

Land Use and Economic Development: vacancy rate, rent prices, land use mix 
Environmental Effects: Emissions/air quality, acres of open space 

Community, Health and Social Equity: impact to Environmental Justice populations, 
public health indicators 

Constructability 

Cost 


4. Existing Conditions: Planning Context by Natalie Raffol, McMahon Associates (Project 


Consultant) 


Natalie provides an overview of the existing transportation conditions and the planning context. 


e Existing Population Density: Natalie reviews the existing population density within the 
study area. Transportation Analysis Zone (TAZ) boundaries are used to assess 
demographics and socioeconomic data. The population density is relatively low in the 
Wellington Circle area compared to the study area at large. This shows that there is an 
opportunity for transit-orientated development given the proximity of the Orange Line 
and for more walking and biking trips in the area. 


e Who makes up the Local Study Area?: Natalie gives an overview of the demographics 
within the study area. The study team assessed several demographic indicators 
including race, language, income, and car-free households: 


Oo 36% of residents identify as non-white (28% of the city needs to identify as non- 
white to meet the minority criteria for Environmental Justice) 

12% of the population has anincome below the federal poverty level 

42% speak a language other than English as their primary language 

14% of households do not have a car 

Diversity in the study areas goes beyond the environmental justice qualifiers. 
Both Malden and Everett have large minority populations and strong linguistic 
diversity. It is important tothink of these populations, how they can be 
benefited and will be impacted by transportationin Wellington Circle. Impacts 


Oo Oo°0 0 


such as congestion and air emissions will be considered as the study progresses. 


e Population Change 2020-2040: Natalie reviews the estimated population change in the 
study area. In 2020, the study area had a population of 36,534 and in 2040 it is 
projected to have a population of 43,197, signifying an estimated population increase of 
roughly 6, 700. It is important to note that Assembly Square and residential development 
(changes from commercial land use to residential) is accounting for much of the 
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population growthin the region. The study will consider how best to accommodate the 
growing population while planning for transportation improvements. 

Employment Change 2020-2040: Natalie explains that the geographical analysis shows 
no significant change in employment in much of the study area. Employment growth 
within the study area is driven by large-scale projects in Assembly Square, the Silver Line 
Extension Project, and the Encore Casino. 

Planned Development: Natalie reviews a map showing proposed and active residential 
and commercial construction projects in the study area. There are two large residential 
developments along Mystic Valley Parkway and a cluster of commercial and residential 
developments near Assembly Square that are contributing to population growthin the 
area. 


5. Existing Conditions: Multimodal Transportation Network — Bicycle & Pedestrian Facilities by 
Natalie Raffol, McMahon Associates (Project Consultant) 


Natalie provides an overview of the existing transportation conditions and the multimodal 
transportation network. 


Poll #2: Before reviewing regional mode share, Natalie releases a poll asking attendees 
how they travel through Wellington Circle. 

o See poll results in Appendix A 
Regional Mode Share: Natalie explains that the data as well as the polling results tonight 
show that the majority of people are driving alone through Wellington Circle. However, 
48% of residents choose sustainable modes when grouped together. This shows that 
there is the opportunity for multimodal improvements at Wellington Circle to increase 
sustainable trips in the region by providing more comfortable facilities connecting to 
and from transit, greenspace, residences, andcommercial areas. 
Walking Conditions: Natalie reviews the walking conditions graphic that shows the 
existing facilities throughout the study area that includes obstructions, driveways, and 
sidewalks in poor condition. Many walkable areas canbe improved through means of 
sidewalks, pedestrian signals, and curb ramps to make streets safer. 
Pedestrian Facilities: Natalie reviews the pedestrian facilities graphic that displays the 
perspective of a pedestrian crossing Wellington Circle. To cross from one corner of 
Wellington Circle to another may require five to six individual crossings. This demands a 
lot of patience and stamina from pedestrians. It is important to consider walkability in 
terms of more than just sidewalks and crosswalks but alsothe conditions such as time 
and distance and how many lanes of trafficthey may need to cross. 
Bicycle Facilities: Natalie outlines the existing bicycle facilities surrounding Wellington 
Circle including: 

o A buffered bike lane on the Fellswayto the north 

o Dedicated bike lanes to the east on Revere Beach Parkway and Rivers Edge 

Drive 
o Off-street paths that go through the state park 
o  Abike lane to the south on the Fellsway that is currently being implemented 
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Wellington Circle itself is a noticeable gap in the surrounding regional bike network. 
Providing bicycle facilities through Wellington Circle lends the opportunity to connect 
these important bike networks. 


Walking & Biking — State Goals: Natalie mentions that the study team is taking into 
consideration the visions and goals of MassDOT’s Pedestrian and Bicycle Plans. The 
visions of these plans are to provide safe, comfortable, and convenient facilities for both 
modes, eliminate fatalities, and increase the percentage of trips taken by walking and 
biking. This study could help implement the goals of these plans. 

Walking & Biking Demand: Natalie notes that Wellington Circle has been identified asa 
gapin the high comfort bike network and the study area has high potential for everyday 
biking trips. There area lot of destinations with the study area suchas Wellington 
Station, schools, parks, and businesses that could be accessed by biking. 


6. Existing Conditions: Multimodal Transportation Network - Bus Service and Wellington Station 
Access by Gary McNaughton, McMahon Associates (Project Consultant) 


Gary discusses vehicle modes starting with bus service and passenger experience. Travel Time — 
Quality of Service (QOS), Travel Time Variability QOS and Excess Passenger Time were used to assess 
bus operations throughout the study area. All of the data discussed during the presentation are 
based on pre-COVID-19 data. All bus routes into the study area service Wellington Station and all 
buses operate in the same lanes as general traffic which makes bus speedand reliability dependent 
on the quality of general traffic flow. 


Bus Service in Local Study Area: Gary reviews a map of all routes within the Study area. 
Almost 70% of bus riders in the study area board at Wellington Station which shows the 
potential for improving multimodal connectivity to the station. 

Excess Passenger Time (XPT): Gary reviews the study area’s XPT map that shows the 
delays that are incurred by passengers onthe buses. The darkest colors on the map, 
between Wellington and Sweetser Circles, indicate where the most delay is being 
experienced. Gary explains that the map is an aggregate of peak periods, and that there 
area lot similarities and alot of delay in the same locations for the bus travel. 


7. Existing Conditions: Multimodal Transportation Network - Vehicle Operations by Gary 
McNaughton, McMahon Associates (Project Consultant) 


Establishing Vehicle Volumes: Gary explains that vehicle volumes have been impacted 
by COVID-19. Data was obtained from a number of different studies including volumes 
from the Encore traffic monitoring that was conducted in February of 2020 and the 
study for Route 1 viaduct that was conducted in February 2018. The data from these 
studies were merged to model typical traffic data and provide a good representation of 
the pre-pandemic volumes. 
Vehicle Volumes — Peak Hours Comparison: Gary reviews and compares peak hour 
vehicle volumes. The following results are presented: 

o Dominant patterns between south and east 

o Highest overall volume on Revere Beach Parkway east of Circle 
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o Typical commuter patterns not seen on east/west roadways 
e Vehicle Queuing and LOS: Gary reviews vehicle queuing and LOS for Weekday PM and 
AM. The following results are presented: 
o Weekday AM: 
= Long vehicle queues in westbound and southbound directions 
=" Queues at signals in the center of the circle extend beyond adjacent 
intersections, increasing delays 
=" Actual queuing and delay longer than reported from analysis 
o Weekday PM: 
=" Queues at signals extend beyond adjacent intersections in the 
eastbound and westbound directions 
=" Actual queuing and delay longer than reported from analysis 
More elaborate models will be developed as the study team gets further along with 
evaluating alternatives. 

e Crash History: Gary reviews crash history by type of crashand number for each 
intersection. There were 278 total crashes over a 3-year period, including 1 fatality. 
There area relatively low proportion of rear end crashes anda high frequency of angle 
and side swipe crashes due to the number of turning lanes and confusing nature of the 
intersection. There was a low number of bike crashes which correlates with lack of 
bicycle facilities and comfort for bicyclists to travel through the area. 


8. Issues & Opportunities by Gary McNaughton, Project Manager, McMahon Associates (Project 
Consultant) 
Gary presents the Issues, Constraints & Considerations, andthe Opportunities of the study. 
e Issues, Constraints & Considerations: 

o Safety: Crashes involving a pedestrian occurred at most Wellington Circle 
intersections. 

o Multimodal Connectivity: Difficult area to bike or walk through. The studyteam 
has heard this repeatedly from the Working Group. The study will emphasize 
the multimodal connections and the ability to access Wellington Station, the 
adjacent parks, businesses, and residential areas. 

o Congestion: The area is congested and needs to be addressed; mode shift may 
be a way to address congestion we will look at other opportunities to make it 
work better for all modes. 

o Physical Constraints: There are some historic elements to the roadways that will 
be considered. Environmental impacts to adjacent waterways, parks, and trees 
will also be considered as we look at alternatives. 

e Opportunities: 

o Right-of-way: There are many opportunities to come up with creative 
alternatives to benefit all modes by reallocating road space. 

o Changing land use: Increasing densityin and around the project area may give 
opportunities for mode shift for short trips. 
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o Access to Open Space: There area number of state parks and bicycle facilities 
around the Circle and there is an opportunity to facilitate the access to regional 
networks. 

o Compounding Gains: Safety and connectivity improvements may also reduce 
congestion, improve public health, and support active transportation for 
walkers, bikers, and transit users. 


9. Meeting on Demand Overview by Erica Blonde, HNTB (Project Consultant) 
Erica reviews the Meeting on Demand Platform which will be open for two weeks following the 
meeting. Erica demonstrates the meeting on demand functionality and content. The tool is 
accessible through the study’s homepage and will be open for public comment until July 8. The 
tool is accessible via mobile or desktop device. Erica reviews the following: 
e Registration Process: 
o The Meeting on Demand is available on the study’s website and provides 
information beyond this meetings presentation. 
o Users are prompted to enter contact information; users canchoose to enter this 
information or enter anonymously. PIMA will recognize users already in the system. 
o Users have the ability to subscribe to project updates when entering their 
information. 
o The Meeting on Demand can be translated to the language of the user’s choosing 
and is screenreader friendly. 
e Meeting on Demand Navigation: 
o  Ericalaunches the meeting on demand and demonstrates how to navigate the 
website by using the toolbar at the top of the page and scroll functionalities. 
o The following information and content can be found within the platform: 
=" Study Overview 
= Planning Context 
=" Multimodal Transportation Network 
=" Issues and Opportunities 
=» Interactive Map 
=" Project Event Page, Subscription and Comment Form links 
o Ericaalso mentions that images canbe made larger by clicking on them. 
e Interactive Map 
o  Ericamentions that instructions for the interactive map can be found in the 
application itself. 
o Existing comments from the Working Group meeting can be viewed within the 
application. 
o Users canenter their own comments, comment type and topic and “like” other 
comments. 
o Click “Report It” to enter the comment on the map. 
o  Toidentify what the different colors mean on the map, the legend can be accessed 
on the left side of the map. 
e Comment Form 
o Erica explains that the study’s comment form is different than the interactive map. 
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o The comment form provides an opportunity to speak more generally and let the 
study team know how users are enjoying the meeting on demand and interactive 
map. 

o  Ericarecommends that meeting participants share the comment form link with 
colleagues, constituents, and friends. 

e Comment Period Timeline 

o Ericainforms meeting participants that the meeting on demand will be available for 
the next two weeks. 

o Additional contact information is provided on the last slide of the presentation. 


10. Public Comment 
Erica opens Q&A for public comment. Erica describes how to participate in Q&A and mentions that 
attendees can alsocomment throughout the process via the study’s comment form. 


e BettyLo- Given how many non-driving residents in the area don't speak English or speak it ona 
limited basis, what plans are there to make sure they have a chance to be informed of what's 
happening? 


o Erica Blonde, HNTB - This is a great question and incredibly important to the project 
Team. We will continue to do different media outreach including those that are non- 
English such as el Planeta and el Mundo. We will have community engagement events 
with bilingual staff attending. We will also continue to work closely with our Working 
Group members and other partners, who represent a number of civic and advocacy 
groups, to reach out to their constituents and let them know of study updates. We will 
continue to flyer around businesses in advance of future meetings and will continue to 
explore opportunities to provide translations at meetings. If there are specific 
organizations or groups that you would recommend, we want to hear from you through 
the comment form or directly through to the study team through email. 


e BettyLo, Public Attendee - Even beyond safety and accessibility for people with disabilities, 
elderly, etc., if the Circle remains anunpleasant place to walk or bike, people will continue to 
drive at higher rates than other modes of transportation. 


o Natalie Raffol, McMahon Associates — That is a really good point, we want to look at 
ways to improve walking and biking in terms of general comfort and convenience. As 
Gary pointed out under the opportunities slide, there are existing wide roadways and 
wide buffers. There is an opportunity to reallocate the space to dedicated to walking 
and biking facilities to make it more comfortable for people to shift to walking and 
biking for some of their trips 


e Sean Abbott, Public Attendee — How can asphalt roads be considered historic? 


o Joanne Haracz, McMahon Associates— The reason that the parkways are historic is 
because they are originally part of the metropolitan park system and the roadways were 
designed in concert with those parks. They were all developed in concert starting inthe 
late 1890s and that’s why they are designated as historic. They have evolved over the 
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years to accommodate more traffic but the basis for their design was really within the 
parkway system for metropolitan Boston. 


e Peter Calves, Public Attendee— Have you calculated pedestrian level of service (LOS) at 
Wellington Circle? 


o GaryMcNaughton, Project Manager, McMahon Associates — We haven’t calculated the 
LOS yet. We have calculated the amount of delay and time it takes for a typical 
pedestrian crossing, whichis LOS F. The typical LOS for a pedestrian may not look that 
bad when you look at the individual intersections, whichis part of why we didn’t do it. 
We wanted to look more on the aggregate, looking at walking times to get across the 
intersection. We are considering it, but we will continue to look at that as we develop 
concepts and evaluate those. The pedestrian experience, delay, and wait time will be 
factored in. 


e Kristin Scalisi, Public Attendee — Will the meeting on-demand platform URL be shared with 
tonight's meeting participants? It's not easy to google. 


o Erica Blonde, HNTB— We will be sending out an email with a link to the on-demand 
platform that you can view and share. 


e Tom Lamar, Public Attendee - Thank you for taking on this study, the high-speed roadways make 
it very dangerous for walking and biking. Given the urgency of climate change, are you targeting 
specific goals for greenhouse gas emission reduction and mode share? Will it be pleasant for 
walking and biking or will it still be a wide highway? 


o Natalie Raffol, McMahon Associates — Towards the beginning of the presentation 
Makaela presenteda slide on the goals and evaluation criteria. We haven’t developed 
this specific evaluation criteria yet. We will have evaluation criteria to make sure goals 
like climate change and mode share are measurable and how different alternatives will 
achieve goals for the project. Improving safety and mode shift in the area are primary 
goals for the project and it would be beneficial to make it more pleasant for walking and 
biking. While we don’t have specific numbers developed yet, that is something that will 
be part of the project. 


e Hilary Flores-Hebert, Public Attendee - As a person who live near the Fellsway and commutes to 
and from Wellington on foot and bus, would you consider installing walking bridges in the high 
traffic center running from assembly row to Medford Fellsway? There is a nice reservation area 
by mystic river but it’s scary to walk to near that high traffic intersection, | can’t wait to see your 
ideas on making it more safe for pedestrians. 


o GaryMcNaughton, Project Manager, McMahon Associates — At this point in the study 
there is really nothing that is off the table. We will be looking at grade separated 
alternatives and grade separation may be a combination of different alternatives. 
Pedestrian grade separation can be tricky, as pedestrians generally do not like to walk 
upstairs or long ramps. My personal preference is always to see if we can find 
comfortable acceptable at-grade options. That doesn’t mean we won't look at grade 
separated alternatives if those make sense. The ideas to make it safe, that is why we are 
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trying to gather input from you all tonight. We have taken a conscious approach to not 
come up with design alternatives before we hear from the public. We have gottena lot 
of input from the Working Group; we want to hear from the public as well. We are 
hearing a lot of comments what is important and what needs to be considered and we 
are taking that feedback to develop concepts. We will be coming back with preliminary, 
high level concepts to get that feedback from everybody to make sure the ideas meet 
the goals of the end users of the roadway system. 


e David A. Senatillaka, Public Attendee - Second to Betty Lo's comment! Having something as 
simple as sheltered bus stops, benches and shade trees can go a long way to make Wellington 
Circle more ped/bike/ transit rider friendly! 


o Gary McNaughton, Project Manager, McMahon Associates — We have been doing alot 
of work on bus system improvements with the MBTA. We certainly appreciate some of 
those relatively simple improvements that can make traveling through the area a more 
pleasurable experience. 


e Hilary Flores-Hebert, Public Attendee - Question for Gary: Canyou install the bus wait time signs 
at every wellington station bus stop like the ones that were beta tested on routes 77 in 
Cambridge? 


o Gary McNaughton, Project Manager, McMahon Associates — We can bring that up with 
the MBTAas we are working with them. That is something they would have to install. 


e BettyLo, Public Attendee - Thank you for the answers, Erica, and Natalie. | would suggest some 
neighborhood canvassing or use of Medford's Reverse 911 dialing as part of your outreach 
strategy. | know there are folks who are not so locally engaged who travel through the Circle to 
other destinations. It does make them tricky to "capture" through civic and local business 
outreach. Thanks 


o Erica Blonde, HNTB - Really great point and something we are really focused on. We are 
working on ways to capture people who are travelling through the area and are not 
necessarily frequenting local businesses or area part of local organizations. These are 
great suggestions and we will certainly take them into consideration for future 
meetings. 


e Hilary Flores-Hebert, Public Attendee — Is there plans to install multi-level parking garages to 
help reduce traffic and encourage more multimodal transit use (for example, like Salem 
multimodal station and Revere blue line station)? 


o GaryMcNaughton, Project Manager, McMahon Associates — As part of this project we 
are not looking at adding parking. There are potentially other efforts through MassDOT 
and other agencies that are occurring, but | can’t speakto that right now. 


e Peter Calves, Public Attendee - Canyou weighdown your public meeting signs at Wellington 
Circle? |sawa couple of them lying on the ground this week. 


o Erica Blonde, HNTB— We certainly do not want that to happen. They are currently 
weighed down with sand, we will make sure they are better secured next time. 
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e Tom Lamar, Public Attendee - Canwe have continuous safe bike routes for people biking 
through the project area, e.g. from the new bike lanes on the bridge to the buffered bike lanes 
on 28N, without mixing with dangerous traffic? 


o GaryMcNaughton, Project Manager, McMahon Associates — That is something that will 
be weighed heavily into the evaluation criteria. We have heard loud and clear that the 
ability to walk and bike throughout the area is desired. 


e Sean Abbott, Public Attendee - Is there any thought or capability to work with the local property 
owners and Medford to reduce the prevalence of large parking lots right in the same areas that 
walking about biking happen? Massive expanses of asphalt are unpleasant to walk or bike 
around and add to the induced automobile demand while simultaneously reducing pedestrian 
and micro-mobility demand. 


o GaryMcNaughton, Project Manager, McMahon Associates — We are working with 
Medford and a number of the surrounding communities to look at land use. | don’t 
know if there are any active plans to change those abutting existing land uses. As 
redevelopment occurs and those properties start to change there may be opportunity to 
modify the parking arrangements. 


e BettyLo, Public Attendee - If | may make a suggestion regarding Gary's answer about at-grade 
ideas to make the area more bike/walker-friendly, perhaps some of the left-hand turns could 
somehow be converted to quadrant intersections, wherein left-hand traffic could be rerouted to 
a part of the road "behind" the main intersection. 


o GaryMcNaughton, Project Manager, McMahon Associates — We will look at more 
unique intersection configurations. We have looked at some of those treatments in 
some areas, the challenge is that those solutions may not be as expected for other 
modes such as pedestrians and bicyclists. We will try to be as creative as we can, this isa 
unique area. 


o Hilary Flores-Hebert , Public Attendee — Yes, as a pedestrian who carries bags from 
grocery shopping to bus stops, | agree that the driveways and parking lots are fatiguing 
nevermind the dangerous crosswalks etc. 


e Tom Lamar, Public Attendee - Will there be any quick-build implementation to deliver safety 
improvements more quickly? 


o GaryMcNaughton, Project Manager, McMahon Associates — We typically come out with 
short term and long-term implementations. There has been a number of minor 
improvements to this location. We will see if there is anything more we cando to 
improve things in the short term, but | cannot promise what we will come up with. 


e David A. Senatillaka, Public Attendee - Not sure if this was mentioned already, but what about 
using strategically placed visual barriers (ex. bollards, reflective strips, removable lane dividers) 
to change the "geometry" of the road to encourage drivers to drive slower 


o GaryMcNaughton, Project Manager, McMahon Associates — We have done a number of 
different elements to try to encourage drivers to move slowly. This is a complicated 


Page 11 of 15 


Wellington Circle Study June 24, 2021 


intersection; you may not be able to limit the width as much as you would like to slow 
vehicles down when you have trucks travelling through the area. 


e Alicia Hunt, City of Medford - Residents should be aware that there is a Comprehensive Planning 
process going on in Medford right now, and that process would love to hear their thoughts 
about the large seas of parking lots. They can learn more and voice their thoughts here: 


https://www.medfordcompplan.org/ 


e Doug Carr, NAACP- Medford is just beginning a multi-year Master Plan process that will overlap 
this study. They will be looking at everything, including land use, re-zoning, etc. Please make 
sure to connect with the group so that they and you are aware of each other's work and can 
work together. 


e Jared Powell, Public Attendee - Thank you for recognizing what a challenge it is to bike and walk 
in this area. I'ma member of the Medford Bike Advisory Commission and a confident city cyclist 
and would never care to bike through this area. We look forwardto your work to make this area 
much more amenable to more human-oriented transportation options. Improved enforcement 
of traffic rules (and reduction in red lighting running) will also help here. 


o Gary McNaughton, Project Manager, McMahon Associates - Redlight running tends to 
be exasperated by level of delay. Hopefully some of that is taken care of by a better 
design. 


e Hilary Flores-Hebert, Public Attendee — What are the next steps for this project for you guys? 


o Erica Blonde, HNTB -— This segues nicely to our last slide. | will turn it over to Makaela to 
review the next steps for the study. 


e Jared Powell, Public Attendee - Not really a question, but thank you! The Medford Bike Advisory 
Commission certainly plans to be engaged with this process. http://www.medfordbikes.org/ 


e Nancy Edmunds, Public Attendee — Thank you very much for this. I'm relieved to hear that this 
awful intersectionis being takenso seriously. | walk through it daily and have gotten used to it 
but look forward to improvements! 


11. Next Steps by Makaela Niles, MassDOT Project Manager 


Makaela reviews next steps for the Wellington Circle Study and shares the anticipated timeline for 
future Working Group and public meetings. Additional materials can be reviewed by visiting the 
Meeting on Demand, which will be made available for two weeks following this meeting. Initial 
improvement concepts will be developed, and the Working Group will be engaged againto share 
the study team’s findings and gather feedback. 


e Poll #3 and #4: Makaela releases two poll questions to get input on the meeting and the 
meeting format itself. 
o See poll results in Appendix A 


Makaela encourages attendees to signup for study updates and to access information by visiting the 
study’s website. Makaela thanks everyone for attending and adjourns the meeting. 
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Wellington Circle Study Virtual Public Information Meeting #1 Attendees 


MassDOT/Study Team: 


e Makaela Niles - MassDOT 

e Ethan Britland - MassDOT 

e GaryMcNaughton —McMahon Associates 
e Joanne Haracz—McMahon Associates 

e Natalie Raffol— McMahon Associates 

e Erica Blonde - HNTB 

e Leah Epstein— HNTB 

e ~=Luke McInnis - HNTB 


Working Group Members & Alternates: 


e BradRawson- City of Somerville 
e Doug Carr—NAACP, Mystic Valley Branch 


Attendees: 


e Alexander Frieden 

e §=©Alexandra Kleyman 

e = Alicia Hunt — City of Medford 
e Amanda Belles 

e BettyLo 

e Bob Frey - MassDOT 
e Brandon Cardley 

e =Brianna Wilkinson 

e Bruce Kulik 

e = Christian MilNeil 

e David A. Senatillaka 

e George Schneeloch 

e Hilary Flores-Hebert 

e Jared Powell 

e Joshua Grzegorzewski 
e Kalp 

e Kathy Schaeffer 

e = Kethia Nazaire Allien - MassDOT 
e Kevin Fitzgerald 

e Kristin Scalisi 

e Nancy Edmunds 

e Peter Calves 

e Scot Keay 

e Sean Abbott 
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3. Question: Was the purpose and intent of the public information meeting clearly explained? 


Yes, it was clearly explained It was somewhat clear 


4. Question: What did you think of the public information meeting format? 


It was good 
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Wellington Circle Study Working Group Meeting #3 
Tuesday, August 31, 2021 2:00-3:30 PM 
Held Virtually Via Zoom 


Meeting Summary 


On August 31, 2021, MassDOT conducted the third Working Group meeting for the Wellington Circle 
Study. At this meeting, the Study team provided an overview of the concept development process and 
solicited feedback on the proposed concepts. The meeting was also open to members of the public, who 
were given the chance to share comments and questions at the end of the meeting after the Working 
Group discussion. 


Meeting Notes 
1. Welcome and Ground Rules by Makaela Niles, MassDOT (Project Manager) 


All attendees are welcomed to the meeting and are informed that the meeting is being recorded. 
Makaela Niles (MassDOT) explains the Ground Rules for the meeting including how Working Group 
members and the public can participate. Members of the public are made aware they can contact Erica 
Blonde (HNTB) if they require technical assistance. Makaela Niles (MassDOT) reviews the agenda for the 
Working Group meeting. 


2. Study Overview, Background & Process by Makaela Niles, MassDOT (Project Manager) 


Makaela Niles (MassDOT) provides a background of the Study, its goals and the process. She describes 
that this conceptual planning study will be used to evaluate existing and future multimodal conditions. 
She also explains how the Study would examine ways to redesign Wellington Circle to provide better 
connectivity and mobility through Medford and the surrounding areas. A final report with 
recommendations for the short-, medium-, and long-term solutions will be based on the analysis of this 
Study. 


Study Goals: Makaela Niles (MassDOT) reviews the Study goals which include the following: 


e Improve mobility and connectivity for all transportation modes and users in the Wellington 
Circle area 

e Improve safety conditions for all transportation modes and users in the Wellington Circle 
area 

e Improve quality of life for residents in the Wellington Circle 

e Improve local and regional connectivity to support businesses and future development 


Study Process: Makaela Niles (MassDOT) reviews the steps of the study process, which build upon each 
other: 
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Public involvement plan, Study area, goals and objectives, evaluation criteria 

Existing conditions, future no-build conditions, evaluation of issues and opportunities 
Alternatives development (this is the main step being discussed during the meeting) 
Alternative analysis 

Recommendations 

Final report 


OO ew Ne 


This meeting will cover #3: alternatives development. This Study will consider trends as they continue to 
change as a result of the pandemic. 


3. Public Meeting Recap by Makaela Niles, MassDOT (Project Manager) 


Makaela Niles (MassDOT) reviews the Virtual Public Information Meeting held on June 24" and 
discusses public feedback provided at that meeting. Makaela addresses themes in public feedback and 
discusses how the Study could address those concerns. 


4. Future No-Build Conditions by Gary McNaughton, McMahon Associates 


Gary McNaughton (McMahon Associates) discusses the Growth Projection Methodology. Traffic 
projection data was disrupted by COVID. The study team needs to determine what the correct long-term 
traffic values are to move this study forward and will monitor future changes. Existing volumes are being 
used for early concept development and will be used through fatal flaw screening. Multiple traffic 
scenarios will be examined further down the line. 


5. Concept Development Process by Gary McNaughton, McMahon Associates 


Gary McNaughton (McMahon Associates) then presents the Concept Development Process. The 
concepts aim to simplify the intersection, create space for multimodal accommodations, and improve 
efficiency to reduce vehicle lanes by ruling out concepts with fatal flaws and determining viable 
alternatives that will be subjected to comprehensive analysis. He notes that vehicles are not the main 
area of concern in this study. Preliminary analysis is focused on peak afternoon traffic, which has the 
highest volumes and most diverse movements. Some early concepts include: 


e Basic: conventional 5-leg signalized intersection, roundabouts 
e Advanced: restricted crossing U-turn intersection, jughandles, continuous flow intersection, 
quadrant roadway intersection 


6. Proposed Basic Concepts by Emil Gruber, McMahon Associates 


Emil Gruber (McMahon Associates) presents proposed basic concepts for the study. These concepts 
include: 


e 5-leg intersection or a separation of Middlesex Ave at Fellsway — this would increase the 
number of travel lanes and will negatively impact pedestrians and bicycles. 

e The creation of a roundabout — this would not improve conditions because volumes exceed 
the threshold for basic roundabout concepts. 


7. Proposed Advanced Concepts by Maureen Chlebek, McMahon Associates 
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Maureen Chlebek (McMahon Associates) presents proposed advanced concepts that have been 
determined to have fatal flaws. These advanced concepts include non-traditional design elements, so 
they may involve more construction or larger overall footprints. One of the advanced concepts 
developed, the jughandles, when utilized alone, would shift the conflicts but would not improve 
efficiency. Additionally, restricted crossing U-turns would not improve conditions because U-turn 
volumes would be too high. 


Maureen Chlebek (McMahon Associates) then discusses proposed advanced concepts that have not 
been determined to have fatal flaws. A continuous flow intersection requires further consideration and 
could have significant benefits for the westbound approach to the intersection. Creation of a quadrant 
roadway intersection results in a large intersection, but still warrants further consideration. Two primary 
grade separations are being considered: east-west through connection, and south-east. East-west 
connection would construct a bridge or tunnel and remaining at-grade intersection would still be large; 
this warrants further consideration. South-east connection would also construct a bridge or tunnel and 
would require more complex construction with a curved structure. However, the fatal flaw of south-east 
connection is that there are no advantages over the simpler east-west grade separation. North south 
grade separation has been removed from consideration. 


Key takeaways from this section include: 


e Basic concepts 
o Separating Middlesex/Fellsway intersection offers improvements that warrant 
further consideration. 
e Advanced concepts 
o Continuous flow and quadrant roadway warrant further development. 
e Grade separation 
o  East-west warrants further consideration. 


8. Closing Comments by Gary McNaughton, McMahon Associates 


Gary McNaughton (McMahon Associates) gives closing comments regarding the proposed concepts. He 
points out that concepts are still undergoing consideration and will continue to be developed. He 
requests feedback from the Working Group regarding the proposed concepts. 


9. Preliminary Concept Working Group Discussion 

e Amanda Belles (Malden Disability Coalition): How are you defining pedestrians? You 
mentioned walkers, buses, bikers, vehicles, and pedestrians. Does your definition of 
pedestrians include only walkers, or also people who are disabled and use wheelchairs? 

o Gary McNaughton (McMahon Associates): We certainly look at all varying ability 
levels and the project will meet all accessibility guidelines. When we look at crossing 
times and speeds, we want to look at a wide range and make sure that we are not 
making it difficult for folks. 

e Doug Carr (NAACP, Mystic Valley Branch): I’m intrigued by idea that Middlesex Ave could be 
pushed back and | think this would be a very positive thing because it would simply so much. 
How far back could you push it? Could there be a fire lane so that Middlesex Ave could 
simply not connect at that point. It seems like this would be better for traffic flow and 
management. 
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o Gary McNaughton (McMahon Associates): Without being too impactful, swinging 
Middlesex Ave after 9" and changing the alignment of Fellsway could be positive. 
We wanted to run ideas like this by this Group before any decisions are made. 

e Jeff Buxbaum (WalkMedford): | appreciate the difficulty of this project. Are you anticipating 
that, for example, if you made the capacity of the intersection less, there would be 
opportunities for traffic to redistribute to other routes? 

o Gary McNaughton (McMahon Associates): At this point, we’re using existing 
volumes but we’re only ruling out alternatives where you would have to drop the 
capacity by forty or fifty percent for them to work. If alternatives are close in terms 
of capacity, there are being carried over for further analysis. 

e = Jeff Buxbaum (WalkMedford): Follow-up — are there other intersections around the Boston 
area that have this much volume that are not grade separated? 

o Gary McNaughton (McMahon Associates): I’m not sure if there are. There may be 
some, but they might not be ones that we want to emulate. 

e = Jeff Parenti (Massachusetts Department of Conservation and Recreation): There is not an at- 
grade option that excites me. | haven’t seen anything that’s better than the existing 
condition. Should we consider the existing condition to be analyzed alongside alternatives? 
Are there ways to improve the existing? Once you start considering buses, bicycles, and 
pedestrians, it will only become more complicated. 

o Gary McNaughton (McMahon Associates): We aren’t done with our effort. We felt 
this was a good point to check in and get feedback, and there is always the “do- 
nothing” option and we are considering if it would be possible to modify the existing 
structure to prevent dramatic changes. Maybe we could simplify the connections at 
the Circle. Perhaps those suggestions could exist as short-term improvements until 
we are able to get to a bigger build. 

e Brad Rawson (City of Somerville): Working Group members should remember to look back 
at data from previous meetings. Do Maureen and the team have adequate input to make 
sure that no stone is left unturned, and all existing data is being utilized between different 
agencies on the Program team and past projects? We also should make sure to remember 
buses in this area to prevent forgetting about environmental justice populations. It is very 
important to serve the regional motoring public to achieve mode shift. 

o Gary McNaughton (McMahon Associates): There is certainly collaboration of data 
happening between teams and projects. They are all currently in different stages. 

e Alicia Hunt (City of Medford): Grade separation can cause community separation, and we 
need to ensure that social impacts are considered so that it is not unsafe for people to walk 
below grade separations. These areas can be scary, and we do not want the public to be 
afraid of this structure. 

o Gary McNaughton (McMahon Associates): Under-bridge experiences are important 
to examine to prevent lack of access for pedestrians and bicyclists. These will be 
considered in the next rounds of analysis. 

e Todd Blake (City of Medford): How do volumes compare to 16 at 99 and Everett? Which is a 
nearby intersection that has some grade separation. How do volumes compare to Sullivan 
Square as well? 

o Gary McNaughton (McMahon Associates): We can pull that information and share it 
with the group, and we can look at a number of other locations as well. 

e Jeff Buxbaum (WalkMedford): We should be looking at taking a lane for the buses and 
getting people to Wellington Station, because this will take steps towards the mode shift 
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that we need to address climate resiliency that the Commonwealth should be working 
towards. 

o Gary McNaughton (McMahon Associates): Thanks. 

Amanda Belles (Malden Disability Coalition): Are there case studies of cities that have similar 
amounts of volume but have changed those intersections to resemble some of the options 
we are considering? We don’t know if any of these options will work, so it could be better to 
leave it as is unless we can look at other case studies. Additionally, have we considered 
reaching out to communities that could be disproportionately affected by any changes that 
may be made to get representation from other communities? 

o Gary McNaughton (McMahon Associates): As far as examples, yes, we will 
absolutely look at real-world examples to visualize what this will look like. We will 
also be doing quite a bit of modeling that will demonstrate how alternatives will 
work. 

o Erica Blonde (HNTB): This is a comment we got in the last public meeting, so we are 
identifying stakeholder groups that serve typically underserved communities. We 
very much appreciate your perspective. Perhaps we could discuss after this meeting 
to make sure that we are not missing any groups. 


10. Further Considerations for Discussion by Gary McNaughton, McMahon Associates 


Gary McNaughton (McMahon Associates) provides further considerations such as a one-way 
northbound for Middlesex Avenue, prohibited eastbound left turns, 9°" Street one-way 
eastbound, reduced volume scenarios, and multiple-roundabout concepts. Gary asks for 
input from the Working Group regarding these further considerations. 


11. Further Considerations Working Group Discussion 


Alicia Hunt (City of Medford): We would want to figure out how to do some intense 
outreach to community members and local residents in the areas near 9" Street and 
Middlesex where there are lots of apartments. We hear less from the residents in these 
buildings than the surround area in general. It would be very helpful for the City and the 
study team to discuss how to communicate with residents to discuss how this will affect 
their day-to-day lives. 
Todd Blake (City of Medford): Alicia is correct, the residents at 9" Street experience a lot of 
challenges. We definitely want to have a conversation with residents on anything involving 
this area. We need to take a holistic approach to look at this intersection. 

o  Makaela Niles (MassDOT): Thank you. 
Susan Bibbins (Medford Commission for Persons with Disabilities): When thinking about 
designing things for disabilities, it is important to remember that we are all different and 
some people who have mobility challenges may tend to not want to walk. Multiple 
roundabout concepts increase the amount of walking as a pedestrian and this is not ideal for 
those with disabilities. Please think about people with disabilities in your decision-making. 

o  Makaela Niles (MassDOT): We certainly will. Thank you. 
Brad Rawson (City of Somerville): We are focusing very specifically on this intersection, but 
last time’s study materials had a slightly wider lens. Do we think that the recommendations 
coming out of this study can translate to real action and on-the-ground change? 

Oo Makaela Niles (MassDOT): This study is part of the Section 61 finding for the Encore 

Casino. There have been some intermediate improvements as well. This study is not 
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happening in a vacuum and we are making sure that all the puzzle pieces are fitting 
together for this project and with other existing projects. 
Todd Blake (City of Medford): It is my understanding that we are trying to make access 
shorter for pedestrians which will help everyone trying to cross that’s not in a vehicle. Grade 
separation for pedestrians has pros and cons as well, and I’d be interested to hear what 
other people think. In terms of safety, it is safer as a pedestrian with grade separation 
because you don’t need to rely on the driver obeying the rules. However, it might result in 
greater height or distance to travel. 
o Gary McNaughton (McMahon Associates): Grade separation works well when you 
can work within the existing topography to minimize the impact, or when you have 
a barrier that’s physically impossible to cross. If it’s a relatively flat area, the process 
of getting up using stairs or switchback ramps, the distance is increased and people 
don’t really use these structures where they should be. We need to look at whether 
people will use these structures to prevent people from unsafely crossing at-grade. 
Sam Silverman: | live at 12 9th St. in Medford and I've been here for 30 years. If you made 
9th Street one way east our only exit would be at Brainard Ave. directly onto Revere Beach 
Parkway. That would be a nightmare! 
o Gary McNaughton (McMahon Associates): This is the kind of feedback we want as 
we start to throw out these ideas. 


12. Public Discussion 


Makaela Niles (MassDOT) opens the discussion to the public. 


Joan Cyr: Are bicycle lights being considered in any of the concepts? Cambridge has several 
intersections where green lights allow for safe passage of bicycles. 

o Maureen Chlebek (McMahon Associates): As we move into the next level of concept 
development, we will be looking at pedestrian and bike amenities. We will be using 
all the tools in the toolbox, including bicycle lights. 

Betty Lo: Thank you for this meeting. | was at the June meeting and suggested the quadrant 
roadway intersection. | would be excited to see traffic pulled of this intersection. Speaking 
of cross-pollination of data from different studies, | know the MBTA is also in the middle of 
its Better Bus Project and its Bus Network Redesign. | was at their last meeting as well and 
heard from a number of their experts on their different areas in improving bus service. | am 
wondering if Jeff from Walk Medford is aware of this effort as he mentioned discouraging 
driving in favor of bus service. It would be helpful to connect with them if that's not already 
happening. 

o  Makaela Niles (MassDOT): We are coordinating with the Bus Network Redesign 
team. There are multiple efforts happening simultaneously and we are talking with 
them to include bus infrastructure options. 

Joan Cyr: | like the idea of the bicycle/ped being grade separated above the vehicular 
traffic....a nice view too....but would have to be accessible by the differently abled people. 

o Gary McNaughton (McMahon Associates): They absolutely would be. That can be 
one of the challenges because usually ramps are what make them accessible and 
the ramps can become quite long at times. This is one of the impediments to doing 
grade separation, but we will certainly look at this option. 
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e Todd Blake (City of Medford): If we look at the concept of pedestrian grade separation, we 
should look at where the start and endpoints are where people are crossing, in line at 9" 
Street and the parking lot, starting these systems a block back could prevent the need for 
switchbacks and provide a more pleasant experience if the origin is back there anyways. 
Everyone that is coming from further away may not need to travel any extra distance. 

o Gary McNaughton (McMahon Associates): I’Il have to look at the plan outlines for 
those grades, but we will look at that. Thank you. 

e Jeff: On the question of grade separation for pedestrians, | prefer pedestrians at-grade. It 
takes six to seven minutes to get through the intersection as is. Going up and down would 
make that worse | think, and a discouragement to crossing. 

o Gary McNaughton (McMahon Associates): The idea that Todd was saying is to make 
that length more gradual, so you don’t have to do the switchbacks that people think 
of when doing this in a condensed format. 


13. Next Steps by Makaela Niles, MassDOT (Project Manager) 


Makaela Niles (MassDOT) thanks the Working Group and the members of the public, then discusses 
Next Steps for the study. She shows the anticipated meeting schedule. The next Working Group 
Meeting and Public Information Meeting will take place in fall 2021. She thanks attendees again and 
ends the meeting. 
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Wellington Circle Planning Study Working Group Meeting #3 Attendees 


MassDOT/Study Team: 


e Makaela Niles —MassDOT 

e Gary McNaughton — McMahon Associates 
e Natalie Raffol — McMahon Associates 

e Emil Gruber — McMahon Associates 

e Maureen Chlebek — McMahon Associates 
e Erica Blonde — HNTB 

e Lauren Dvonch — HNTB 


Working Group Members & Alternates: 


e = Alicia Hunt — City of Medford 

e Amanda Belles — Malden Disability Commission 

e Amanda Linehan — City of Malden 

e Bill Carlson — Resident Association 9th Street Coalition 
e Brad Rawson - City of Somerville 

e Doug Carr — NAACP, Mystic Valley Branch 

e Fangyun Xi — MassDOT 

e = Jeff Buxbaum — WalkMedford 

e = Jeff Parenti— DCR 

e Melissa Dullea— MBTA 

e Susan Bibbins — Medford Commission for Persons with Disabilities 
e Todd Blake — City of Medford 


Public Attendees: 


e Kinga Borondy 

e Christopher Cameron 
e Michaela Boneva 
e Charlene Job 

e Bob Frey 

e = Kristen Pennucci 
e Zoe Temco 

e Mary Rogers 

e Joan Cyr 

e = Michael McNutt 
e David Haynes 

e Betty Lo 

e Peter Calves 

e Sam Silverman 

e Matt Hartman 

e Joseph Delaney 
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Wellington Circle Study Working Group Meeting #4 
Wednesday, January 5, 2022, 1:00-2:30 PM 
Held Virtually Via Zoom 


Meeting Summary 


On January 5, 2022, MassDOT conducted the fourth Working Group meeting for the Wellington Circle 
Study. At this meeting, the Study team provided an update on the concept development process, 
reviewed the development of short/medium-term and long-term alternatives, and solicited feedback. 
The meeting was also open to members of the public, who were given the chance to share comments 
and questions at the end of the meeting after the Working Group discussion. 


Meeting Notes 
1. Welcome and Ground Rules by Makaela Niles, MassDOT (Project Manager) 


Attendees are welcomed to the meeting and informed that the meeting is being recorded. Makaela 
Niles (MassDOT) explains the Ground Rules for the meeting, including how Working Group members 
and the public can participate. Members of the public are made aware they can contact Leah Epstein 
(HNTB) if they require technical assistance. Makaela Niles (MassDOT) reviews the agenda for the 
Working Group meeting. 


2. Study Overview, Background & Process by Makaela Niles, MassDOT (Project Manager) 


Makaela Niles (MassDOT) provides a background of the study, its goals and the process. She describes 
that this conceptual planning study will evaluate the existing and future multimodal conditions at 
Wellington Circle. She also explains how the Study would examine ways to redesign Wellington Circle to 
provide better connectivity and mobility through Medford and the surrounding areas, as these are goals 
of the study. A final report with recommendations for short-, medium-, and long-term solutions will be 
developed based on the feedback received and the analysis completed as part of this study. 


Study Goals: Makaela Niles (MassDOT) reviews the study goals which include the following: 


e Improve mobility and connectivity for all transportation modes and users in the Wellington 
Circle area 

e Improve safety conditions for all transportation modes and users in the Wellington Circle 
area 

e Improve quality of life for residents in the Wellington Circle 

e Improve local and regional connectivity to support businesses and future development 
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Study Process: Makaela Niles (MassDOT) reviews the steps of the study process, which build upon each 
other. This meeting covers #3: alternatives development. 


OT BW Nur 


Public involvement plan, study area, goals and objectives, evaluation criteria 

Existing conditions, future no-build conditions, evaluation of issues and opportunities 
Alternatives development (this is the main step being discussed during the meeting) 
Alternative analysis 

Recommendations 

Final report 


3. Concept Development Process Update by Gary McNaughton, McMahon Associates 


Gary McNaughton (McMahon Associates) provides an overview of the Concept Development Process. 
Since the last Working Group Meeting, topics that have been examined are: 


Comparable intersection volumes 


o Wellington Circle has the highest vehicle volumes of comparable complex urban 
intersections. 


Concept update and review 


o The Project is focusing on two “core” long-term concepts, including a grade separated 
concept. Short- and medium-term concepts are being developed. Other modes are 
being incorporated into alternatives — bicycle and pedestrian safety is being examined 
by using vehicle, pedestrian, and bike volume data. The one-way Middlesex concept has 
been eliminated from consideration. 


Quadrant roadway examples 


o Anumber of quadrant roadway examples have been identified. 


4. Short/Medium-Term Alternatives by Deanna Peabody, Trafinfo 


Deanna Peabody (TrafInfo) presents four short/medium-term alternatives for the project. These 
concepts include: 


Remove right turn channelization: Removal of sweeping right turn lanes at three approaches 
(eastbound right, westbound right, and southbound right) to the intersection to improve 
pedestrian safety and comfort. The northbound right channelization has high right turning 
volume and would remain. 

Prohibit eastbound left turns: Removes ability to turn directly from Route 16 (Mystic Valley 
Parkway) eastbound to Route 28 (Fellsway) northbound. Eastbound left turns are not a 
major movement through the Circle, and this would reduce delay for westbound 
movements, particularly westbound right turns. This requires removal of eastbound right 
turn channelization and includes localized eastbound bicycle enhancements and a 
shortened pedestrian crossing distance across Mystic Valley Parkway. 

Relocate Middlesex Avenue: Middlesex Avenue would terminate at 9" Street and 9" Street 
would be extended west to provide access to Route 28 (Fellsway). This would allow for 
simplified, reduced, and shortened pedestrian crossings, and reduced vehicle delays for 
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southbound and critical westbound left-turn movements. A phase would be taken out of the 
intersection, allowing for reallocated time at the signal. This minimizes the impact of 
removing eastbound right turn channelization. This concept provides a large opening of 
green space. 

e Combination of concepts — Combines the above concepts and provides overall vehicle and 
pedestrian operational benefits. 


5. Long-Term Alternatives by Conor Murphy, McMahon Associates, and Nathan Richmond, HNTB 


Conor Murphy (McMahon Associates) introduces the development of long-term alternatives, which 
could include pedestrian considerations, green space, bicycle facilities, and transit components. Two at- 
grade concepts have been developed. 


e The “Triangle” Concept can accommodate existing vehicle volumes and creates open space for 
multimodal transportation. However, the overall geometry is atypical, and it maintains a high 
number of vehicle lanes, particularly on the northern side of the intersection. 

e The “Square” Concept has similar benefits to the “Triangle” Concept such as the creation of 
green space, the ability to accommodate existing vehicle volumes and the ability to provide 
mostly protected, single-phase crossings for pedestrians. However, the “Square” concept 
requires additional signalization at Middlesex Ave at 9" Street, the overall geometry maintains a 
high number of vehicle lanes, and it creates concurrent or multi-phase pedestrian crossings at a 
few locations. 


Conor Murphy (McMahon Associates) then introduces the proposed grade-separated alternatives by 
discussing the at-grade level traffic operations. 


Nathan Richmond (HNTB) continues to discuss the proposed grade-separated concept where Route 16 
(Mystic Valley Parkway/Revere Beach Parkway) would be carried on a four-span structure over Route 28 
(the Fellsway). Approach ramps from Route 16 would connect traffic with the at-grade roadways. Grade- 
separation would remove major movements from the intersection, limiting the number of lanes 
required and the overall footprint of the intersection. However, a large bridge would use significant at- 
grade space and a bridge could act as a visual barrier between residents and businesses in the 
community and public transportation facilities. Nathan also discussed potential challenges with an 
underpass option. 


6. Alternatives Refinement and Closing Comments by Gary McNaughton, McMahon Associates 


Gary McNaughton (McMahon Associates) discusses the refinement process of proposed alternatives. 
The short/medium-term alternatives will be advanced and there will be preliminary analysis of potential 
impacts. The two at-grade quadrant roadway concepts will be refined, and the grade-separated concept 
will be progressed. 


7. Working Group Discussion by Makaela Niles, MassDOT 


Makaela Niles (MassDOT) opens the Working Group discussion. 
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e Bill Carlson (Resident Association 9th Street Coalition): There are roughly 2,000-3,000 
people in the area near 9*" Street at Revere Parkway. 9°" Street should only be used for 
local traffic since so many people live there and children play in the street. You can also 
expect very strong opposition for a raised roadway. 

o Gary McNaughton (McMahon Associates): We must include all options for 
completeness of the study. We haven’t shown the driveways in the proposed 
plans, so we are making sure that these proposed concepts do not inhibit access 
to residences. We want to discourage travel that inhibits residents in the next 
degree of detail. 

e Bill Carlson (Resident Association 9th Street Coalition): | am not talking about access to 
my driveway. | strongly request that you determine how you would travel in and out of 
the neighborhood if you lived here. If you have to look at a grade-separated concept, 
people will respond better to an underground roadway. Even though it’s more 
expensive, you might get some support. We will stop you from building an elevated 
roadway. 

o Gary McNaughton (McMahon Associates): Thank you. 

e Amanda Belles (Malden Disability Commission): The green space is great. | like the 
concept of the square quadrant with the paths going through. When we think about 
signals, please consider that it may take some people longer to cross those intersections 
and can be difficult for people to cross long paths. 

o Gary McNaughton (McMahon Associates): There are many considerations for 
where paths will go through those green spaces. Those are certainly important 
to think about. 

e Jeff Buxbaum (WalkMedford): Good job, team. This is a tough project with lots of traffic. 
| agree with the previous comments that no one will support the bridge concept. If there 
is a grade separation, underground is the way to go. Also, any of these will be long walks 
across the intersection but | appreciate your consideration of pedestrians. | have to 
believe there is a climate change directive at MassDOT to limit cars or gas-fueled cars on 
the road. It feels like transit should be front and center of these concepts to support 
those directives. 

o Gary McNaughton (McMahon Associates): Thank you. The timing of other 
transit efforts will allow us to advance those concepts in the coming months. 

e Doug Carr (NAACP, Mystic Valley Branch): | think there are some great ideas here in the 
short- and medium-term concepts. | am disappointed that there is not more information 
about transit, but my big comment is about the at-grade concepts. Those two concepts 
seem so complicated, and | was hoping for something simpler for pedestrians and 
drivers. The logic behind them is solid, but this looks like a very complicated plan for two 
perpendicular roads. | think simplicity is always the best for movement of vehicles and 
people. | do think the green space is great and these alternatives greatly improve 
pedestrian safety. Is there any indication that vehicle volumes will go down over time if 
pedestrian, bike, and transit conditions improve? | also agree that the bridge concept is 
a non-starter. 

o Gary McNaughton (McMahon Associates): In an earlier meeting we examined 
the simple four-way intersection alternative. The challenge is how many 
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movements need to be accommodated in one intersection because your signal 
needs to have six or seven phases. These other configurations allow for greater 
efficiency at the intersection. | think these movements look more complicated in 
these diagrams than they would feel. We may be able to refine these concepts 
and remove some lanes, but unfortunately a simple four-way intersection is not 
feasible for the volumes at this intersection. Volumes still are not back to pre- 
pandemic levels and we may see changes in modes that would affect traffic 
volumes. This will be a much easier place to walk and bike through that will 
increase those options for short trips. 

e Amanda Belles (Malden Disability Commission): As we make more lanes, do we foresee 
the potential for increased wrecks if people do not understand the intersection? Do 
similar intersections have increased vehicle wrecks? 

o Gary McNaughton (McMahon Associates): | can’t imagine something more 
confusing than the existing conditions, and the expectation is that this will 
decrease crashes. We will continue to look at similar areas to look at crash 
clusters in those areas. 

e Amanda Belles (Malden Disability Commission): I’m sure you’ve had conversations with 
businesses in the area. If the intersection is more complicated, this can negatively affect 
the businesses. Have you talked to businesses about how this will affect them? 

o Gary McNaughton (McMahon Associates): We have some businesses 
represented on the Working Group and will continue to facilitate discussions as 
the study advances. The next step in the process is to examine driveway 
connectivity, and hopefully improved multimodal transportation will actually 
benefit those businesses. 

e Amanda Belles (Malden Disability Commission): When you talk about alternatives, why 
even bring options to the table that you know are not feasible? 

o Gary McNaughton (McMahon Associates): Concepts get screened out 
throughout the process. It is just as important to document which alternatives 
were not chosen throughout studies so that if it is picked up years later, it can 
help the process down the line. 

e Bill Carlson (Resident Association 9th Street Coalition): A circle concept was discussed at 
a past meeting. How thoroughly was that concept evaluated and why was it was 
rejected? 

o Gary McNaughton (McMahon Associates): The volumes at this intersection 
would overwhelm a traditional circle. 

e Brad Rawson (City of Somerville): Please reach out to me if we can provide any of our 
roadway data that will aid in this study. We want to ensure that you have access to 
everything we have learned in Somerville. 

o Gary McNaughton (McMahon Associates): Thank you, Brad. 

e = Alicia Hunt (City of Medford): Thank you for all the work you have done so far. | was 
disappointed to see the overpass idea because we are very unhappy with overpasses in 
general. | encourage you to talk with some of our climate experts about an underpass 
idea. We want to prevent devastating flooding from occurring so please speak to 
climate experts while examining alternatives. 
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o Gary McNaughton (McMahon Associates): Thank you. 
o Nathan Richmond (HNTB): We can reach out about climate strategy to see how 
that will affect these alternatives. 


8. Public Discussion by Makaela Niles, MassDOT 
Makaela Niles opens the discussion to the public. 


e Tom Lamar: On the Dual Quadrant Triangle concept, for somebody biking north on Fellsway, 
how many times would they have to cross the street? How long would that take in total? 

o Conor Murphy (McMahon Associates): With biking north along Fellsway in the 
Triangle Concept, we are looking at 4 intersection crossings based on this layout. 
The concept includes multiple locations where bikes and pedestrians can cross at 
these intersections. This will give bikes and pedestrians more crossing options and 
reduce delay throughout the entire area. 

o Gary McNaughton (McMahon Associates): The idea is to make these crossings 
comfortable, so even if you have to cross multiple times it will be comfortable to do 
SO. 

e Jared Powell: With the above/grade option, what happens to E/W bike traffic? Does that get 
moved onto the bridge, which will inevitably involve highway like speeds, or is that part of 
the at-grade movements? 

o Gary McNaughton (McMahon Associates): It will stay at-grade. You will have a fully 
accessible at-grade facility. We will develop some options for how to get these, 
which may be traveling through green areas. As we refine the surface network, we 
will examine these options. 

e = Christian MilNeil: | am curious about the municipal climate plans that some towns are 
implementing. Most of the traffic through this area is from Somerville and Boston. Does 
MassDOT think those targets are credible, and will those be used to guide studies such as 
this one? 

o Gary McNaughton (McMahon Associates): As we start to look at future volumes, we 
will look at factors that will decrease those volumes such as policies that we are 
seeing that will affect projects such as McGrath in Somerville. 

e David Walker: Why is it considered an advantage to maintain such a high volume of vehicle 
traffic? Individual cars are dangerous, loud, dirty, and cut off the surrounding urban 
environments (especially station landing from the high-density housing north of revere 
beach parkway on the east side of the intersection). Shouldn't we be trying to reduce the 
volume of vehicles passing through this intersection? | understand that we can only hope for 
mode shift, but in either case | don't think maintaining a large volume of vehicles passing 
through the intersection should be considered a benefit. 

o Gary McNaughton (McMahon Associates): We are trying to be progressive about 
looking at future volumes. We can certainly see the benefits of designing for fewer 
vehicles, so hopefully this is something that we can look at as we advance the study. 

e Kristin Scalisi: Will we be able to get a copy of this presentation? 

o Makaela Niles (MassDOT): Yes, meeting materials will be available on the website. 
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e Tom Lamar: Thanks. To add some clarity, | think the lack of a crosswalk across Revere Beach 
Parkway is adding significant delay to people biking. 

o Gary McNaughton (McMahon Associates): We really want to find a way to put that 
crosswalk back in. We did not want to include it in case we are not able to include it. 

e Miranda Brisefo: Just want to echo concerns about pedestrian, transit, and cycling access — 
would love to see these crossings shortened for everyone moving through the area not ina 
car. Like Brad said, would love to plan for the future and mode shift we want instead of 
maintaining the status quo. Thank you for this presentation! 

o  Makaela Niles (MassDOT): Thank you for your comment. 

e David Walker: How much is this working group interacting with the Silver Line Extension 
group? 

o Gary McNaughton (McMahon Associates): | am also on that project, so these two 
projects are intimately involved. There is also significant overlap between the 
Working Groups. 

e Bill Carlson (Resident Association 9th Street Coalition): Why not use the bridges for 
pedestrians and bikes as opposed to the cars? 

o Gary McNaughton (McMahon Associates): Getting people to go up is a challenge. 
We will show how shorter paths will work for this project. In my experience, if you 
build a ramp at an at-grade crossing, people will generally cross at-grade. This is a 
tricky design element unless there is a physical barrier. We will discuss this at a 
future meeting once we evaluate this alternative for this study. 

e Ralph Decicco: There is definitely a need for shorter walk crossing paths for people with 
disabilities and seniors. 

o  Makaela Niles (MassDOT): Thank you. 

e Brad Rawson (City of Somerville): Just wanted to request that as you get ready for the 
Working Group’s next meeting, we future proof any of the work that the team is doing 
knowing that we will have a much clearer understanding of the MBTA’s bus network a few 
months from now. It’s not just the Silver Line, and there are many other connections to be 
considered in the surrounding area. 

o  Makaela Niles (MassDOT): Thank you. 


9. Next Steps and Closing Comments by Makaela Niles, MassDOT (Project Manager) 


Makaela Niles (MassDOT) discusses next steps. There will be a fifth Working Group Meeting in 
Winter 2022 and a second Public Information Meeting in Spring 2022. Those meetings will discuss 
alternatives analysis. Makaela then thanks participants and ends the meeting. 


Wellington Circle Study 


Draft January 5, 2022 


Wellington Circle Planning Study Working Group Meeting #4 Attendees 


MassDOT/Study Team: 


Makaela Niles - MassDOT 

Gary McNaughton — McMahon Associates 
Conor Murphy — McMahon Associates 
Emil Gruber — McMahon Associates 
Joanne Haracz — McMahon Associates 
Maureen Chlebek — McMahon Associates 
Natalie Raffol —- McMahon Associates 
Deanna Peabody — TrafInfo 

Lauren Dvonch — HNTB 

Leah Epstein — HNTB 

Nathan Richmond — HNTB 


Working Group Members & Alternates: 


Alicia Hunt — City of Medford 

Amanda Belles — Malden Disability Commission 
Amanda Linehan — City of Malden 

Amber Christoffersen — Mystic River Watershed Association 
Bill Carlson — Resident Association 9th Street Coalition 
Brad Rawson -— City of Somerville 

Doug Carr — NAACP, Mystic Valley Branch 

Jay Campbell — Medford Chamber of Commerce 

Jay Monty — City of Everett 

Jeff Buxbaum — WalkMedford 

Jeff Parenti - DCR 

Melissa Dullea — MBTA 


Susan Bibbins — Medford Commission for Persons with Disabilities 


Yem Lip — City of Malden 


Public Attendees: 


ae 


601-00 SY ON Py OO 


Amy Ingles 10. Matthew Grew 
Christian MilNeil 11. Miranda Brisefio 
David Walker 12. Ralph Decicco 
Jacque Goddard 13. Stefanos Boulas 
Jared Powell 14. Thomas Rozelle 
Jennifer Sullivan 15. Tom Lamar 
Kinga Borondy 16. Trevor Kafka 


Kristin Scalisi 
Laurel Siegel 


Wellington Circle Study December 8, 2022 


WELLINGTON 
CIRCLE STUDY 


massDOT 


Massachusetts Department of Transportation 


Wellington Circle Study Working Group Meeting #5 
Thursday, December 8, 2022, 1:00 — 2:30 PM 
Held Virtually via Zoom 


Meeting Summary 


On December 8, 2022, MassDOT conducted the fifth Working Group meeting for the Wellington Circle 
Study. At this meeting, the Study team reviewed the short-, medium-, and long-term alternatives, the 
alternatives evaluation process and results, and solicited feedback. The meeting was also open to 
members of the public, who were given the chance to share comments and questions at the end of the 
meeting after the Working Group discussion. 


Meeting Notes 


1. Welcome and Ground Rules by Makaela Niles, MassDOT Project Manager 


Attendees are welcomed to the meeting and are informed that the meeting is being recorded. 
Makaela Niles (MassDOT) explains the Ground Rules for the meeting, including how Working Group 
members and the public can participate. Members of the public are made aware they can contact 
Sara Stoja (HNTB) if they require technical assistance. Makaela reviews the agenda for the Working 
Group meeting. 


2. Study Overview, Project Goals, and Objectives & Study Process by Makaela Niles, MassDOT 
Project Manager 


Makaela provides a background of the Study, its goals, and the process. She describes that this 
conceptual planning study will be used to evaluate existing and future multimodal transportation 
conditions. The Study aims to redesign Wellington Circle, providing better connectivity and 
multimodal mobility through the City of Medford and the surrounding region. A draft report with 
the short-, medium-, and long-term recommendations will be developed and shared for public 
comment before being finalized in a final report. 


e Study Goals: Makaela reviews the Study goals which include the following: 
o Improve safety, mobility/access, and connectivity for all transportation modes and 
users in the Wellington Circle area 
oO Improve quality of life for residents in the Wellington Circle area 
Improve local and regional connectivity to support businesses and future 
development 
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e Study Process: Makaela reviews the steps of the study process, which build upon each 
other. This meeting will cover #4: alternatives analysis. The steps of the Study process 
include: 

1. Public involvement plan, study area, goals and objectives, evaluation criteria 
2. Existing conditions, future no-build conditions, evaluation of issues and 
opportunities 

Alternatives development 

Alternative analysis (this is the main step being discussed during the meeting) 

Recommendations 

Final report 


an Pw 


3. Alternatives Review: Alternatives Update by Gary McNaughton, McMahon Associates (Project 
Consultant) 


Gary McNaughton (McMahon Associates) provides an update on the study alternatives and explains 
that traffic projections for future year conditions with the various alternatives in place have been 
developed with assistance from the regional planning agency. This has led to the refinement of cross 
sections and access (e.g., abutting properties, lane designation, sidewalks, bike lanes, driveways). A 
transit enhanced alternative has been developed based on the at-grade triangle alternative and a 
pedestrian bridge is being considered. 


4. Alternatives Review: Short/Medium-Term Alternatives by Gary McNaughton, McMahon 
Associates (Project Consultant) 


Gary provides an overview of the Short/Medium-Term Alternative (options A & B). 


e Option A: This option removes right turn channelization and relocates the Middlesex Avenue 
connection to open this area north of the parkway. Further, it prohibits eastbound left turns 
and relocates these to occur in the U-turn to the south. 

o Cost: $6.2M 
oO Impacts: 
=" Small improvements to bicycle and pedestrian access and connectivity 
= Increases in open space. 
=" Degrades right turn operation — the elimination of separated right turns 
results in less flexibility when operating the signals. 

e Option B: This option maintains channelized eastbound (EB) and westbound (WB) turns to 
accommodate right turn volumes. Further, this option would allow for one of the through 
lanes to be repurposed so the pedestrian crossing could be shortened. Right turn lane 
crosswalks would be signalized. 

o Costs: $6.2M 

oO Impacts: 
=" Small improvements to bicycle and pedestrian access and connectivity. 
= Increases open spaces. 


5. Alternatives Review: Long-Term Alternatives: At-Grade by Gary McNaughton, McMahon 
Associates (Project Consultant) 
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Gary provides an overview of the Long-Term At-Grade Alternatives, explaining the various concepts 
and the associated costs. 


e Long-Term At-Grade Alternative: Dual Quadrant 

o The At-Grade Alternatives include fewer lanes to better accommodate cyclists and 
pedestrians. 

o The names of the concepts are derived from the way they are configured to the 
north of Wellington Circle, resulting in either a square or triangle roadway 
configuration to the north of the parkway. 

e Long Term At-Grade Alternative: Dual Quadrant — Square Concept 

o Cost: $36.7M 

o Features dual quadrant roadways allowing for connections to and from the east. To 
connect between Fellsway south of the Parkway and Middlesex Avenue, vehicles 
would need to use the connector roadway in line with 9*" Street. As part of this 
alternative, eastbound left turns are prohibited, and could occur at Commercial 
Street to access Fellsway north of the parkway. The crosswalk on the east side of the 
quadrant roadways & Revere Beach Parkway intersection is not included here. 

o Benefits: 

=" Simplifies overall geometry 
=" Creates open spaces for multimodal considerations and greenery 
=" Provides mostly protected, single-phase crossings for pedestrians 
o Drawbacks: 
=" Overall geometry maintains high number of vehicle lanes 
= Requires additional signalized intersection at Middlesex Avenue at 9*" Street 
=" Concurrent or multiple-phase pedestrian crossings at a few locations 
e Long Term At-Grade Alternative: Dual Quadrant — Triangle Concept 
o Cost: $36.7M 
o Features dual quadrant roadways allowing for connections to and from the east. 
The north south connection is focused on connecting Fellsway north to Revere 
Beach Parkway. Fellsway through traffic would need to turn at the intersection on 
the northern point of the triangle. Eastbound left turns are still prohibited in this 
alternative and could occur at Commercial Street to access Fellsway north of the 
parkway. The crosswalk on the east side of the quadrant roadways/Revere Beach 
Parkway intersection is also not included. 
o Benefits: 
=" Able to handle existing vehicle volumes 
=" Creates open spaces for multimodal considerations and greenery 
=" Allows future bicycle connections to Fellsway and Route 16 
=" Provides mostly protected, single-phase crossings for pedestrians 

o Drawbacks: 
=" Overall geometry is slightly atypical and maintains high number of vehicle 

lanes 
=" Concurrent or multiple-phase pedestrian crossings at a few locations 
e Long- Term At-Grade Alternative: Dual Quadrant — Transit Enhanced Concept 
o Cost: $38.3M 


Wellington Circle Study December 8, 2022 


o Built upon the Triangle concept as the primary bus routes travel along Fellsway, 
north of the parkway 
o Features dedicated transit lanes in both directions north of the circle 
o Benefits: 
=" The northbound transit lanes could be extended along Fellsway, if desirable. 
= Prioritizes and best serves route along Fellsway from Wellington Station 
with wider lanes for transit services 
o  Drawback: 
=" Not practical to create an eastbound transit lane on Revere Beach Parkway 
due to number of turning conflicts 
e Long-Term At-Grade Alternative Option: Pedestrian Bridge 
o Cost: $35.7M 
o The evaluation of this bridge addresses the missing crosswalks to the east of the 
quadrant roadways/across Revere Beach Parkway. It requires a long span and 
lengthy ramps to meet accessibility requirements and includes stairs near the 
intersection. The pedestrian bridge could be added to any of the Long-Term At- 
Grade Alternatives. 
o The current design is very preliminary and would need further evaluation and design 
development if it were to advance into project development. 


6. Alternatives Review: Long-Term Alternative: Grade-Separated by Gary McNaughton, McMahon 
Associates (Project Consultant) 


Gary provides an overview of the Grade-Separated Alternative and explains that this alternative was 
advanced into the analysis phase. 


o Cost: $176.9M 
o North-south volumes are lower than east-west and not considered for grade 
separation, whereas the east-west connection could be grade separated with a 
south to east connection 
=" While the south to east grade separation serves the heaviest volume, it 
does not offer an advantage over the east-west connection and has a more 
complex geometry and structural design 
=" An underpass option did not advance due to significant construction costs, 
utility impacts, and future flooding risk and operations 
o Benefits: 
= Removes major movements from surface roadways, limiting the number of 
lanes required to handle existing volumes. 
o Drawbacks: 
=" Surface roadways still require high number of lanes in some locations 
=" Bridge acts as a visual barrier, bisecting transit station from nearby residents 
and businesses 


7. Alternatives Evaluation: Evaluation Criteria Framework by Gary McNaughton, McMahon 
Associates (Project Consultant) 
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Gary explains the evaluation criteria, which are based on the Study goals presented previously. The 
framework is based on three questions 1) does this area benefit from the proposed changes, 2) is 
the change neutral, 3) is this area impacted? 


8. Improve Safety by Jorden van Emmerik, McMahon Associates (Project Consultant) 


Jorden Van Emmerick (McMahon Associates) discusses how the alternatives compare regarding 
roadway safety. Initially, the Study team outlined how the complex roadway geometry, number of 
travel lanes, and high vehicle speeds have made Wellington Circle a high crash location with a 
particularly high number of side swipe vehicle collisions. This information has helped determine the 
safety improvements for each alternative. 


e Safety — Key Design Elements 
o Several key design elements were outlined in the 4th Working Group meeting to 
improve safety for cyclists and pedestrians through enhanced facilities (e.g., 
protected bike lanes, accessible bus stops, and wider and more enhanced 
pedestrian crossings). 
e Safety — Crashes All Long-Term Alternatives 
oO Fewer approach lanes reduce the need for multiple-lane changes and the associated 
potential for sideswipe crashes 
oO Prohibition of left turns reduces number of conflict points between vehicles, cyclists, 
and pedestrians 
o Simplified roadway geometry reduces potential for driver confusion 
o Reduced corner and turn radii encourage lower vehicle speeds, reducing expected 
crash severity 
e Safety — Pedestrian & Bicycle All Long-Term Alternatives 
o Adds fully separated bicycle facilities - there are currently no bicycle 
accommodations at Wellington Circle, however there are signalized pedestrian 
crossings 
o Maintains protected crossings for crosswalks and bike crossings, with one exception 
o Provides additional signalized crossing opportunities for pedestrians 
o For at-grade roadways, lane reductions and elimination of unsignalized slip lanes 
reduces “highway” nature, potentially reducing vehicle speeds 
e Safety — Summary 
o All build alternatives are expected to reduce crashes relative to existing conditions 
o Short/medium-term improvements are expected to result in minor reduction in 
crashes (safety benefit is not as great in comparison to long-term alternatives) 
o Among build alternatives, grade-separated results in fewer conflict points than At- 
Grade Alternatives 


9. Improve Mobility & Access by Maureen Chlebek, McMahon Associates (Project Consultant) 


Maureen Chlebek (McMahon Associates) explains how traffic operates through Wellington Circle 
and how this area is impacted, how it benefits, or how it remains the same with each alternative. 
Four modes (e.g., driving, transit, walking, and biking) are considered; however, there is no 
alternative where all modes benefit. The following was included in this analysis: 


5 
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Existing Vehicle Volumes — Peak Hours Comparison 
o Key takeaways: 
=" There is a dominant pattern between the south and the east and there is a 
lot of competing movement 
=" The highest overall volume is on Revere Beach Parkway east of the Circle 
= Typical commuter patterns are not seen on east/west roadways 
High-volume Intersections Comparison 
o Agraph shows that Wellington Circle has the highest vehicle volumes (total PM peak 
hour volume is 8,964) based on a review of comparable complex, urban 
intersections 
Operations Summary 
o The existing Circle maximizes the number of vehicle lanes 
o Alternatives simplify roadway geometry, resulting in easier wayfinding 
o  At-Grade Alternatives reduce vehicle capacity due to fewer lanes 
o All alternatives significantly enhance the pedestrian and bike experience 
Vehicle Operations 


o Maureen explains that vehicle operations for each alternative are assigned a Level 
of Service (LOS) rating 
o The LOS is used as a mechanism to understand how much traffic is getting 
processed, how queues between intersections can be managed, and identifies 
movements that are over capacity. Each rating is explained and comparisons of 
possible changes from year 2020 to 2040 are shown through a series of images. 
e Vehicle Operations —- Summary 
o Short/medium-term alternatives: reduce capacity for some movements while 
improving overall flow 
=" Option A may result in major delay increases for eastbound and westbound 
right-turn movements during peak periods 
o Long-Term At-Grade Alternatives: these all result in a reduction of vehicle capacity 
o Long-Term Grade-Separated Alternative: slight increase to overall vehicle capacity 
=" Grade separation results predominantly in increased capacity for eastbound 
and westbound through movements, not the heavier south/east traffic 


10. Improve Local & Regional Connectivity by Emil Gruber, McMahon Associates (Project Consultant) 


Emil Gruber (McMahon Associates) reviews the bicycle and pedestrian operations and explains how 
these modes are affected by the various alternatives. One metric used when comparing the 
alternatives is “connectivity” — results include the following: 


e Pedestrian Connectivity 
o The following alternatives result in improved crossings along desire lines 
= Short/Medium-Term Alternatives 
=" Long-Term At-Grade Alternative — Square 
e Lacks eastern crosswalk, however there is potential for a pedestrian 
bridge 
=" Long-Term At-Grade Alternative: 
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e Both the Long-Term At-Grade Alternatives “Triangle” and “Transit 
Enhanced” lack an eastern crosswalk, however there is potential for 
a pedestrian bridge 
=" Long-Term At-Grade — Separated Alternative 
e Also results in more short crossings 
o Pedestrian Connectivity: 
= All alternatives result in fewer average pedestrian crossings for the fastest 
routes 
e Long-Term At-Grade Alternative - Square & Long-Term At-Grade 
Alternative - Triangle have the fewest crossings 
e Pedestrian Travel Times Savings 
oO Faster pedestrian travel times than existing for all alternatives 
=" Long-Term At-Grade Alternative — approx. 1 minute & 34 seconds 
=" Short-Term Alternative — approx. 1 minute 
=" Long-Term Grade Separated Alternative — approx. 59 seconds 
= Existing — approx. 4 minutes & 45 seconds 
e Pedestrian Experience 
o Shorter pedestrian crossings than existing for all alternatives — the metric used for 
this is number of pedestrian crossings of more than 3 lanes without a refuge island 
=" Long-Term At-Grade Alternative - Square has the fewest crossings 
o More opportunity to provide pleasant visual and landscaped surroundings with the 
following alternatives: 
= Combines Short/Medium-Term Concepts 
=" Long-Term At-Grade Dual Quadrant — Square 
=" Long-Term At-Grade Dual Quadrant Transit Enhanced 
e Elevated roadway creates unpleasant environment for the Grade-Separated Single Quadrant 
Alternative Bicycle Connectivity 
o Short/Medium-Term Alternative 
= Slightly better west to east bike connectivity than existing 
o Long-Term Alternatives 
= More east/west and north/south bike connectivity than existing 
e = Bicycle Experience 
o Most opportunity for high-comfort bicycle facilities with Long-Term Alternatives 
e =6Transit Experience 
o Transit travel time savings for Long-Term Transit-Enhanced alternative, however, no 
transit travel time savings for other alternatives 
o Travel time savings are more significant in the inbound direction towards Wellington 
station, where buses make a left turn between Fellsway and Mystic Valley Parkway 
o A table is shown with the quality of service (QOS) for each alternative 
= All alternatives are the same or better than existing, with Transit-Enhanced 
showing the most improvement in QOS 


11. Improve Quality of Life by Joanne Haracz & Natalie Raffol, McMahon Associates (Project 
Consultant) 
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Joanne Haracz (McMahon Associates) reviews various elements that impact the quality of life in and 
around the Wellington Circle, including environmental, land use and economic development, and 
enhanced development potential. 


e =Environmental 
o A table shows that there are minimal environmental impacts, however further 
coordination is needed regarding the historic nature of the Parkway 
o Long-Term Grade Separated alternative has worse environmental outcomes 
o  Short- and Long-Term At-Grade alternatives have better environmental outcomes 
e Land Use & Economic Development 
o Allalternatives apart from Long-Term Grade-Separated are consistent with the 
Medford Master Plan 
o All alternatives will maintain access to driveways 
e Enhanced Development Potential 
o Amap shows there is a potential to create additional travel demand due to denser, 
mixed-use development. There is a need to increase travel via alternative modes to 
accommodate this increased demand. 


Natalie Raffol (McMahon Associates) reviews various elements that impact the quality of life in and 
around the Wellington Circle, including public health, community cohesion, and environmental 
justice. 


e =Public Health 
o Ananalysis of public health indicators (e.g., air quality, active transportation 
facilities and connectivity, and safety) shows all benefited apart from air quality for 
Short/Medium-Term alternatives. 
e Community Cohesion 
o The following alternatives are expected to reduce barriers for people between 
neighborhoods 
=" Combined Short/Medium-Term Concepts 
=" Long-Term At-Grade Dual Quadrant — Square 
=" Long-Term At-Grade Dual Quadrant — Transit Enhanced 
o The Grade-Separated Single Quadrant reduces physical barriers for people, yet it 
creates a visual barrier between neighborhoods 
e Environmental Justice 
o There are no disproportionate negative impacts to the environmental justice 
populations 
o Allalternatives benefit car-free, minority, and low-income households by improving 
multimodal connections to Wellington Circle 


12. Alternatives Analysis Summary by Gary McNaughton, McMahon Associates (Project Consultant) 


Gary references a table summarizing the alternatives analysis that uses the evaluation criteria 
mentioned earlier in the presentation and includes estimated costs for each alternative. Overall, the 
short/medium-term and long-term at-grade alternatives have minimal negative impacts, with the 
most impact involving vehicle operations. As expected, the transit enhanced alternative has the 
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most benefit for transit operations and access. The long-term grade-separated alternative results in 
the least benefits, although it does have a benefit to vehicle operations. 


13. Working Group Members Feedback on Alternatives Evaluation and Public Comment by Makaela 
Niles, MassDOT Project Manager 


e Todd Blake, City of Medford — The Bus Network Redesign is still going through some sort of 
analysis and with that change, one of the routes would become east-west, although there is 
no alternate path where it could remain on the leg you are mentioning. If we went the 
transit option route, it would argue to realign that one bus route that was meant to be 
aligned with the other two. 

o Gary McNaughton, Project Manager, McMahon Associates: Thank you. 

e Emily O’Brien, Medford Bicycle Advisory Commission — | am standing in for Jared Powell. | 
have a couple of comments of my own and a few from Jared. In terms of thinking about 
vehicular traffic volume compared to bike and pedestrian access - this is predictable 
because | am representing the Medford Bicycle Advisory Commission - but | think it is worth 
noting that bicycle traffic has room to grow and by making places like this less of a barrier to 
use by cyclists. It is possible to eventually reduce some of the vehicular traffic demands? A 
lot of trips people make through Wellington Circle are short. | doubt that this is an easy 
thing to study, but | would guess that even though there are a lot of trips that are 5-10 miles 
that go through this intersection, there are probably also a lot of trips that are 1-3 miles. 
With the current conditions, a lot of people going from a business in the Circle to the other 
side would drive that route. That is a potential way to reduce vehicular traffic. Another thing 
to keep in mind is that we are seeing more e-bikes and other minimalist personal 
transportation options, like e-scooters, and these can put a lot of additional demands on 
bike facilities. Bike facilities are not quite wide enough for safe passing with vehicles of 
drastically different speeds. A bike powered by a cyclist and an e-bike are drastically 
different speeds. | hope there could be room for expansion of bicycle facilities as the volume 
of those increases. And again, the number of increasing e-bikes means that it becomes that 
much more realistic for more people to travel on an e-bike or bicycle instead of in a car. On 
a longer term, it is worth accepting a reduction in vehicular traffic flow for a place like this, 
especially if the long-term development of the area is going to focus more on other travel 
modes because as you said, there is no capacity to add more vehicular space. Jared adds the 
following: asking people to walk under overpasses seems really behind the times. Look at I- 
93 near Assembly — that is a nightmare. Crossing under those ramps is terrifying. Also, why 
would you design alternatives that still have so many traffic lanes? Those new versions are 
still six lanes of traffic in some places if | am reading that right. We need real traffic calming, 
and perhaps reducing vehicle throughput is a feature, not a bug. It is just too complicated. 
The square and triangle option still look like spaghetti - better maybe, but that is a low bar. 
How about an actual rotary specifically designed to reduce motor vehicle traffic with some 
cool Euro-style separated bike facilities? This should not just be a highway. Maybe the other 
cited intersections in the area that have lower rates of motor vehicle travel should be used 
as models instead of viewing Wellington as an exception with lots of cars as if that could not 
change. They are talking about alternative travel, but if so, cut back the roadways. | have 
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one other comment to add. A lot of places like this that design an intersection to maximize 
the throughput for a lot of traffic build bicycle and pedestrian facilities around the edges, 
but do not necessarily pay sufficient attention to the detail of those to make them intuitive 
for users who go through there for the first time or occasionally as opposed to people who 
go through there every day. Some of this is just signage but this detail does often get lost or 
missed. With all these pedestrian crossings and additional bike facilities, it is important to 
look at what would you see if you were approaching this intersection and you wanted to go 
to the left, and the facility that you are on veers off to the right and you see no signs or 
indication of where it goes. Sometimes the consequence of the way these things are 
designed means they can be very unintuitive to use. Thank you for working on this. 

o Gary McNaughton, Project Manager, McMahon Associates — If you recall earlier on 
in the concept development, we had several concepts. We tend to show almost 
everything. We looked at various circular configurations — whether it was a true 
roundabout or a series of roundabouts in a larger circular roadway map. None of 
those were able to work. We had other continuous flow at intersections. We looked 
at everything that is out there and the tools for trying to come up with a roadway 
map that would work. We kept coming back to the quadrant roadway that provides 
that connection between the south and the east and this is what we focused on as 
the alternatives for the at-grade options. This was a process of elimination from 
earlier on in this Study and it led us to this conclusion. In terms of the number of 
lanes, we are striking that balance as best we can. We understand that fewer traffic 
lanes can be attractive if you are biking or walking through the area, but we are 
trying to make sure that we are keeping some level of mobility for vehicles and as 
we have noted, delays will increase coming through here. We have tried to create 
an efficient system so we can reduce lanes from what they are. You have 5 and 6 
lanes on many approaches — we are trying to bring them down to 2 or 3 lanes and 
this is shown in these alternatives. Taking them down further would create an issue 
where Wellington Circle would become the largest chokepoint within the roadway 
network. 

e Peter Calves, Walk Medford — Thank you for working on this. Some of my comments will 
echo what Emily said since | am representing Walk Medford and we overlap on this. | think 
there is a value in looking at the at-grade separation, but | do not think we should be 
building highway overpasses over dense multi-use neighborhoods in 2022. It is not 
something anyone wants. If you do this, you will be saddled with this for 50 years and East 
Medford and Wellington Circle would be worse off. | am someone who makes those short 
vehicle trips that Emily referred to. | live right off Wellington Circle and | will often drive to 
the plaza across the street because | do not feel like putting my life at risk while crossing 
Wellington Circle. Decreasing the lanes and making the shorter pedestrian crossings would 
improve my life and | would walk to the grocery store more often if | did not have to 
mentally prepare myself to grocery shop. If the bike and pedestrian crossings fade out into 
nothing, they will be useless. It does still look like a major arterial roadway. That is a concern 
from a walkability and livability perspective. | do not want to live next to highway 
interchange right now or a major arterial intersection either. One other thing about the 
traffics analysis is that we know from the policies enacted by Boston, Cambridge, and 
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Somerville that in some point in the next decade they will try to reduce vehicle miles 
travelled in those municipalities. ls there any consideration given in line with Jared’s 
comments regarding what lane needs may or may not be if traffic volumes are reduced 
based on what municipalities have said? 

o Gary McNaughton, Project Manager, McMahon Associates — We have team 
members who live and work in this area and they provided similar feedback based 
on their experiences. This is two arterial roadways. We have not designed it to 
accommodate future traffic volumes. We work with the regional planning agency 
and CTPS is the technical arm that runs the regional model. They are the ones 
running that and telling us what future volumes will look like without this project 
and with the alternatives in place, and that is where we are seeing the projections 
for continued growth. We recognize the goals that are out there and encourage that 
— they are just not considered in the regional model. With existing numbers or the 
future growth, this is not designed to accommodate all those vehicles. We are trying 
to minimize the roadway where we can. The decrease in volume that would need to 
occur where most of the approach is — we’ve got two lanes at most serving any 
movement. We are not seeing areas where we can take out a lot of lanes. As far as 
the facilities we have for bicycles, these do give us space and the inner areas give us 
the flexibility to shift those roadways and provide additional space for bicycles and 
pedestrians. The network to the south is being expanded and will connect well. As 
other areas beyond the project limits are established, we will have a much more 
complete network. 

o Joanne Haracz, McMahon Associates (Project Consultant) — There are more 
opportunities to switch the type of mode served and improve transit. The other 
issue we have is the amount of greenspace that these alternatives create. From a 
climate adaption standpoint, it allows you to create a stormwater management 
system to deal with excessive rainfall and plant more trees. The fact that we can add 
this amount of green space to a paved circle shows will be consistent with both 
regional and local climate change polices. 

e Melissa Dullea, MBTA—From the MBTA perspective, we do have the Bus Network Redesign 
plan that was approved by our Board of Directors last moth contingent upon completion of 
the Service Equity Analysis this month in December. Most of the bus service is going up via 
the Fellsway, as shown here. There is an east-west connection that continues to the other 
side of Mystic Valley Parkway with our proposed Route 134. We are excited about this 
because of the possibility of establishing a better connection to grocery shops, Cambridge 
District Courts, and newly planned developments in Medford that are further south from 
existing bus services that travel through the area. So, we should think of how to enhance 
that transit, but that said, this is a living document, and our network is subject to change. 
We drew the network without knowing what the priorities were and | would need to think 
about the goals we have had with better connectivity versus a potential time savings if 
transit priority lanes change the calculus. If there is anything that can be done to enhance 
the transit experience on the 16 and to the west of Wellington Circle and make it safer to 
get walk across by adding a bus stop, those are things to consider. 

o Makaela Niles, MassDOT Project Manager — Thank you, Melissa. 
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e Todd Blake, City of Medford — At various times throughout this process, we have tried to 
make comments to consider pedestrian bicycle grade separation. We would look at peds- 
bikes like the way we would look at vehicles in the past because grade separation for 
pedestrians and bikes, not just on approach but potentially over the whole thing, would 
negate wait times or conflict points even thought it would require a vertical displacement to 
get over. Medford is working to improve pedestrian and bike facilities outside of this area. 
Architecturally and visually, we think there is an opportunity to do something nice for the 
pedestrian bridge as well. 

o Makaela Niles, MassDOT Project Manager — Thank you, Todd. 

e = Alicia Hunt, City of Medford — We appreciate the work that has gone into this. | would like to 
thank you for including pricing. We would have loved to do an underpass. We think there 
was potential for it at this level of development because it does not ruin the pedestrian and 
bicycle experience. | cannot get past the fact that we are not trying to get rid of these grade 
separated overpasses in a variety of places because of the horrible environment it creates 
for people walking and cycling since they are all over Medford. It is important to have it here 
and see how that impacts and compares. People will not use bikes until it is safer, but until it 
is safer, we cannot make it impossible for the cars to get through. Can car lanes be easily 
turned into bike lanes in the future as biking increases? Another thing to mention is seeing a 
reduction in vehicles — this is hard to do in some parts of Medford. The other piece that | 
know is baked into the CTPS modeling that is less obvious to everyone else is increased 
density throughout the region. Another thing to consider is Massachusetts’ financial 
structure and the way our municipalities are funded. Proposition 2 % is not keeping up with 
inflation anymore and for us to remain financially viable municipalities, we need to have 
new growth which means increased residential density and increased commercial. If we do 
not maintain this, we cannot maintain the services we are currently providing. Until we 
change how we fund and cap our funds, we need to anticipate new growth, meaning 
additional vehicles, bicycles, and pedestrians. We will need to work with experts to come to 
the best solution. | also look at these green spaces and | know pedestrians will walk through 
them, but are these useable green spaces? 

o Gary McNaughton, Project Manager, McMahon Associates — The overpass is 
interesting. You must keep the grade separated alternatives through all this and stay 
objective, but | understand the benefits of not having overpasses in urban areas. 
Putting one here did not offer as many benefits as the at-grade alternatives and had 
a greater cost along with other impacts. As far as the growth and density, we are 
seeing a lot of projects in this area, some of which were included in this 
presentation. There is a lot of development and increased density and hopefully 
much of that can be accommodated via other modes and not just increase single 
occupancy vehicles. Also, if we could put open space on the outside that is better 
than when you put it contiguous to other areas of open space in the southwest 
quadrant. We did not have this opportunity with the roadway network. We tried to 
minimize the barrier on the east side of the square that connects to Middlesex 
Avenue. | agree — having it in the middle of a roadway is not as nice as it being in the 
middle of a field, but we have tried to work it in as best as we can. This process will 
lead to recommendations within the report. If these at-grade alternatives are 
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recommended, then there is a lot of design refinement that needs to happen and 
landscape architects will need to be brought in to further enhance the overall 
concept. 

e Emily O’Brien, Medford Bicycle Advisory Commission — The pedestrian bridge is likely to be a 
critical aspect on that eastern side. If it does not get built, there will most likely be 
pedestrians walking across that eastern approach outside of intersections and this will be 
problematic. Bicyclists will want to use this pedestrian bridge for the same exact reasons. 
There are businesses on both corners and there are many reasons why people would want 
to go from one corner to another. A lot of pedestrian bridges have hazardous turns due to 
heavy bicyclists and pedestrians use. The expectation that people would walk their bikes up 
and over is not realistic. | hope as the pedestrian bridges get planned, those options include 
enough width and turning radii that will allow for bicyclists to use those facilities, stay on 
their bikes, and turn corners safely. It is worth pointing out that as we anticipate more 
growth and increased population density, if we continue to expect that every new resident 
of driving age will follow the ratio of one car per resident, that is strictly not sustainable in 
terms of parking. Parking is a complaint at every public forum in Medford and surrounding 
areas, so rather than thinking about car-free household, we should think about car-light 
households where adults share one car. With fewer vehicles, there is more of an incentive 
to make less trips. 

o Gary McNaughton, Project Manager, McMahon Associates — There is not a lot of 
design or architecture that has gone into the pedestrian bridge. A lot more work is 
needed to further develop this concept. We agree with all your points and these 
need to be considered. The hairpin turns depend on the real estate available. We 
are also trying to balance it as best we can by not accommodating future growth. It 
still has a great deal of capacity for vehicles, but this project lives within the larger 
regional context of what is the development going to look like — are they going to be 
car-light developments that do not accommodate these vehicles? We cannot 
assume that will happen and we need to work with where we are at. Municipalities 
and regional planning agencies need to think about this because there is no 
reserved capacity, so we need to shift people towards other modes of mobility. 

e Brad Rawson, City of Somerville — | think the last time we met was prior to the Orange Line 
shutdown, so | will us that to frame a few comments. Back in August and September, this 
region came together to say that it was unacceptable for our transit community to not be 
able to go where they needed to on time. Credit to all of those who helped with the 
emergency bus lanes that we collectively installed in places like Wellington Circle. We 
learned that road diets and reallocation of right-of-way from general purpose automobile 
travel to low carbon modes of travel do not automatically equal unacceptable levels of 
motor vehicle queues and motor vehicle delays. At previous Working Group meetings, this 
Working Group has asked the Study team to investigate dedicated bus lanes as part of 
future Wellington Circle alternatives. You have responded, so thank you. | am not surprised 
that travel times are reduced when buses are given dedicated space. One thing we learned 
in Somerville with our bus lane projects is that the reduction in travel time is directly 
associated with increase in ridership. | would like to see the project team take the next step 
and investigate more bus facilities. The MBTA had approved a conceptual Bus Network 
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Redesign that realigns bus Route 134 along Route 16. We see one bus lane to accommodate 
that east west movement out of four approaches. Can we do better? That bus needs to run 
on time for this region and these neighborhoods to work well. | would like to see the project 
team continue to allocate resources and investigate an option that speeds up the Route 134 
in the eastbound direction. | would encourage everyone to think about pedestrian safety 
benefits of road diets of protected bike lanes etc. When there are fewer lanes to cross, 
people who walk and use mobility-assisted devices are reduced to the hazards of traffic. | 
think we are moving in the right direction and that everyone has a “people first” approach. 

o Makaela Niles, MassDOT Project Manager — Thank you, Brad. 
Amanda Belles, Malden Disability Commission — A lot has been said about the pedestrian 
bridges at past meetings. These comments include concerns for walkers, bicyclists, etc., 
however people with disabilities have been overlooked. | know that legally, ramps must be 
of a certain grade, but we can take that further. Gary said we are not in the development 
phase, but | think we need to get people with disabilities to participate and be present 
during these conversations. Just because it is legal at a certain grade does not mean it is 
functional. 

o Makaela Niles, MassDOT Project Manager — Thank you, Amanda. 
Amy Ingles, City of Medford — In addition to Alicia's comment - induced demand works for 
all modes. Build bikeways and people will bike. The newer Frances Appleton bridge at 
Charles/MGH in Boston is a great example of a well-designed and attractive shared use 
bridge. 

o Makaela Niles, MassDOT Project Manager — Thank you, Amy. 


14. Public Comment 


Christian MilNeil, Public Attendee — Is there any funding currently programmed in the state 
Transportation Improvement Plan (TIP) for implementing the short-term or long-term 
recommendations? 


o Gary McNaughton, Project Manager, McMahon Associates — This Study is identifying 
what can be done, what some of the viable alternatives are, and which ones will be 
recommended. There are benefits from all of these. The next steps include wrapping up 
the public process, produce the report, and get through the comment period. The 
report will include recommendations for implementing these improvements and 
potential funding sources. They must go through the project development process and 
be identified as a project. Funding needs to work through the TIP and with the regional 
planning authorities to ensure these projects make sense and go through the design and 
construction phase. There is quite a bit of design development that would occur and 
depends on the specific alternative. 

o Brad Rawson, City of Somerville — The question is about federal highway funding that is 
administered through the Boston Region Metropolitan Planning Organization. This is a 
crucial opportunity for local priorities and state agency projects to be advanced. The TIP 
is an annual capital plan document that administers $100M in construction funding on a 
rolling basis. 


15. Next Steps by Makaela Niles, MassDOT Project Manager 
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Makaela reviews the next steps for the Wellington Circle Study and shares the timeline for future 
Working Group and public meetings. The second public meeting will be held virtually via Zoom on 
December 15, 2022, and the sixth Working Group meeting will take place in Winter 2023. 

Information is shared on how to sign up for study updates and access the study’s comment form. 
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Wellington Circle Planning Study Working Group Meeting #5 Attendees 


MassDOT/Study Team: 


e Makaela Niles - MassDOT 

e Gary McNaughton — McMahon Associates 
e Joanne Haracz — McMahon Associates 

e Natalie Raffol — McMahon Associates 

e Maureen Chlebek — McMahon Associates 
e Emil Gruber — McMahon Associates 

e ~=Nick Hart - IB Group 

e = Patrick Marvin - HNTB 

e Mikayla Jerominek — HNTB 

e Sara Stoja — HNTB 


Working Group Members & Alternates: 


e = Alicia Hunt - City of Medford 

e Amanda Belles - Malden Disability Commission 

e Amanda Linehan — City of Malden 

e Amy Ingles — City of Medford 

e Bill Carlson — Resident Association 9th Street Coalition 
e Brad Rawson - City of Somerville 

e Doug Carr— NAACP, Mystic Valley Branch 

e Emily O’Brien — Medford Bicycle Advisory Commission 
e Fangyun Xi — MassDOT 

e Jared Powell — Medford Bicycle Advisory Commission 
e Jeff Parenti— DCR 

e Melissa Dullea— MBTA 

e Paul Stedman - MassDOT 

e Peter Calves — WalkMedford 

e Susan Bibbins — Medford Commission for Persons with Disabilities 
e Todd Blake — City of Medford 


Public Attendees: 


e =Carla Norris e = Kristin Scalisi 

e = Christian MilNeil e Matt Hartman 

e Elaine Lombardozzi e Matthew Harrity 
e = John Alessi e Nancy King 

e John Goggin e Sam Silverman 


e = Karl Alexander 
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WELLINGTON 
CIRCLE STUDY 


massDOT 


Massachusetts Department of Transportation 


Wellington Circle Study Public Information Meeting #2 
Thursday, December 15, 2022, 6:00 — 7:30 PM 
Held Virtually via Zoom 


Meeting Summary 


On December 15, 2022, MassDOT conducted the second public information meeting for the Wellington 
Circle Study. At this meeting, the Study team reviewed issues and opportunities, the short-, medium-, 
and long-term alternatives, the alternatives evaluation process, and results. The Study team also 
solicited feedback from members of the public. 


Meeting Notes 


1. Welcome and Ground Rules by Makaela Niles, MassDOT Project Manager 


All attendees are welcomed to the meeting and are informed that the meeting is being recorded. 
Makaela explains the Ground Rules for the meeting including how the public can participate. 
Members of the public are made aware they can contact Sara Stoja (HNTB) if they require technical 
assistance. Makaela reviews the agenda for the public information meeting. 


2. Study Overview, Project Goals and Objectives & Study Process by Makaela Niles, MassDOT 
Project Manager 


Makaela provides a background of the Study, Study goals, and the Study process. She describes that 
this conceptual planning study will be used to evaluate existing and future multimodal 
transportation conditions. The Study aims to redesign Wellington Circle, providing better 
connectivity and multimodal mobility through the City of Medford and the surrounding region. A 
draft report with the short-, medium-, and long-term recommendations will be developed and 
shared for public comment before being finalized in a final report. 


e Study Goals: Makaela reviews the Study goals which include the following: 
o Improve safety, mobility/access, and connectivity for all transportation modes and 
users in the Wellington Circle area. 
Oo Improve quality of life for residents in the Wellington Circle area. 
Improve local and regional connectivity to support businesses and future 
development. 
e Study Process: Makaela reviews the steps of the Study process, which build upon each 
other. This meeting will cover #4: alternatives analysis. The steps of the Study process 
include: 
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1. Public involvement plan, Study area, goals and objectives, evaluation criteria 
2. Existing conditions, future no-build conditions, evaluation of issues and 
opportunities 

Alternatives development 

Alternative analysis (this is the main step being discussed during the meeting) 
Recommendations 

Final report 


an Pw 


3. Issues and Opportunities by Gary McNaughton, McMahon Associates (Project Consultant) 


Gary McNaughton (McMahon Associates) provides an overview of the issues and opportunities 
documented within the study area. The issues and opportunities include the following: 


e Issues, Constraints, and Considerations 
o Safety 
=" Crashes involving a pedestrian occurred at most Circle intersections 
o Multimodal connectivity 
= Limited by wide roadways and multiple lanes of traffic 
o Multimodal accommodations 
=" Lack of accommodations is a barrier to local destinations, including 
Wellington Station 
o Vehicular congestion 
= Particularly east of the Circle, causing delay for both private vehicles and 
buses 
oO Physical constraints 
=" Historic Preservation: Roadways comprising Wellington Circle are parkways 
under historic designation 
=" Environmental: Alternatives development process will need to consider 
impacts to natural elements such as waterways and mature trees 
e Opportunities 
o Right-of-way 
=" Wide roadways, buffers, and sidewalks may provide space for multimodal 
facilities 
o Changing land use 
=" Increasing transit-oriented and mixed-used development around Wellington 
Station may increase opportunity for short trips to be taken by walking and 
biking 
o Access to Open Space 
=" The proximity of state parks and multiuse paths to Wellington Circle present 
opportunity to improve access to open space and recreation 
o Compounding Gains 
=" Together, safety and connectivity improvements may reduce congestion, 
improve public health, support active transportation, and improve the 
experience for walkers, bikers, and transit users 
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4. Alternatives Development & Review by Gary McNaughton, McMahon Associates (Project 
Consultant) 


Gary explains the process and methodology for the development of concepts. These include basic, 
roundabout, and advanced concepts. 


oO Process begins by first identifying a concept, assessing vehicle movements, then 
assessing pedestrian, bicycle, and transit users 

o If these assessments did not result in any fatal flaws, then it advanced as a feasible 
concept and underwent a detailed analysis and goals evaluation 

e Basic Concepts 

o Converting the 5-leg intersection into a traditional intersection. The fifth leg adds 
conflicts, increases delays, requires too many lanes, and results in conditions worse 
than existing for all modes. 

o Separating Middlesex Avenue from Mystic Valley and Revere Beach Parkways. This 
reduces conflicts along Route 16 but combines all vehicle traffic into a single 
intersection requiring more travel lanes than existing. It also negatively impacts 
pedestrians and bicycles due to the increased pavement width. Elements of this are 
shown in the alternatives. 

e Roundabout Concept 

o Various multi-lane roundabout concepts were considered, including various 
roundabouts or circular intersections, like the nearby intersection examples. 

o The volume exceeds the capacity of any typical roundabout designs and would 
require an excessive number of entering and circulating lanes that would be 
inhospitable and potentially less safe to pedestrians and bicyclists. 

e Advanced Concepts 

o Jughandle - simply shifts the conflicts in the intersection 

o Continuous Flow Intersection — results ina large intersection but showed some 
promise AND eventually eliminated as it didn’t offer as many benefits as the 
quadrant roadway concepts. 

Restricted Crossing U-Turn (RCUT) — results in excessive U-turn volumes. 
Quadrant Roadway — provides a more logical connection for the movements 
between south and east. Overall showed the most promise. 

e Alternatives Update 

o Develop traffic projections and analysis 

o Refinement of cross section and access (lane designation, sidewalks, bike lanes, 
driveways) 

o Addition of bus lane for Transit-Enhanced Alternative 

o Consideration of pedestrian bridge 


5. Alternatives Development & Review: Short/Medium-Term Alternatives by Gary McNaughton, 
McMahon Associates (Project Consultant) 


Gary provides an overview of the Short/Medium-Term Alternative (options A & B). 
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e Option A: This option removes right turn channelization and relocates the Middlesex Avenue 
connection to open this area north of the parkway. Further, it prohibits eastbound left turns 
and relocates these to occur in the U-turn to the south. 

o Cost: $6.2M 
oO Impacts: 
=" Small improvements to bicycle and pedestrian access and connectivity 
= Increases in open space. 
=" Degrades right turn operation — the elimination of separated right turns 
results in less flexibility when operating the signals. 

e Option B: This option maintains channelized eastbound (EB) and westbound (WB) turns to 
accommodate right turn volumes. Further, this option would allow for one of the through 
lanes to be repurposed so the pedestrian crossing could be shortened. Right turn lane 
crosswalks would be signalized. 

o Costs: $6.2M 

oO Impacts: 
=" Small improvements to bicycle and pedestrian access and connectivity. 
= Increases open spaces. 


6. Alternatives Development & Review: Long-Term Alternatives: At-Grade by Gary McNaughton, 
McMahon Associates (Project Consultant) 


Gary provides an overview of the Long-Term At-Grade Alternatives, explaining the various concepts 
and the associated costs. 


e Long-Term At-Grade Alternative: Dual Quadrant 

oO The existing Wellington Circle contains multiple (5 to 6) lanes on each approach. The 
at-grade alternatives include fewer lanes to better accommodate cyclists and 
pedestrians. 

o The names of the concepts are derived from the way they are configured to the 
north of Wellington Circle, resulting in either a square or triangle roadway 
configuration to the north of the parkway. 

e Long Term At-Grade Alternative: Dual Quadrant — Square Concept 

o Cost: $36.7M 

o Features dual quadrant roadways allowing for connections to and from the east. To 
connect between Fellsway south of the Parkway and Middlesex Avenue, vehicles 
would need to use the connector roadway in line with 9" Street. As part of this 
alternative, eastbound left turns are prohibited, and could occur at Commercial 
Street to access Fellsway north of the parkway. The crosswalk on the east side of the 
quadrant roadways & Revere Beach Parkway intersection is not included here. 

o Benefits: 

= Simplifies overall geometry 
=" Creates open spaces for multimodal considerations and greenery 
=" Provides mostly protected, single-phase crossings for pedestrians 

o Drawbacks: 

=" Overall geometry maintains high number of vehicle lanes 
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= Requires additional signalized intersection at Middlesex Avenue at 9°" Street 
=" Concurrent or multiple-phase pedestrian crossings at a few locations 
e Long Term At-Grade Alternative: Dual Quadrant — Triangle Concept 
o Cost: $36.7M 
o Features dual quadrant roadways allowing for connections to and from the east. 
The north south connection is focused on connecting Fellsway north to Revere 
Beach Parkway. Fellsway through traffic would need to turn at the intersection on 
the northern point of the triangle. Eastbound left turns are still prohibited in this 
alternative and could occur at Commercial Street to access Fellsway north of the 
parkway. The crosswalk on the east side of the quadrant roadways/Revere Beach 
Parkway intersection is also not included. 
o Benefits: 
= Able to handle existing vehicle volumes 
=" Creates open spaces for multimodal considerations and greenery 
= Allows future bicycle connections to Fellsway and Route 16 
= Provides mostly protected, single-phase crossings for pedestrians 
o Drawbacks: 
=" Overall geometry is slightly atypical and maintains high number of vehicle 
lanes 
=" Concurrent or multiple-phase pedestrian crossings at a few locations 
e Long- Term At-Grade Alternative: Dual Quadrant — Transit Enhanced Concept 
o Cost: $38.3M 
o Built upon the Triangle concept as the primary bus routes travel along Fellsway, 
north of the parkway 
o Features dedicated transit lanes in both directions north of the circle 
o Benefits: 
=" The northbound transit lanes could be extended along Fellsway, if desirable. 
=" Prioritizes and best serves route along Fellsway from Wellington Station 
with wider lanes for transit services 
o  Drawback: 
=" Not practical to create an eastbound transit lane on Revere Beach Parkway 
due to number of turning conflicts 
e Long-Term At-Grade Alternative Option: Pedestrian Bridge 
o Cost: $35.7M 
o The evaluation of this bridge addresses the missing crosswalks to the east of the 
quadrant roadways/across Revere Beach Parkway. It requires a long span and 
lengthy ramps to meet accessibility requirements and includes stairs near the 
intersection. The pedestrian bridge could be added to any of the Long-Term At- 
Grade Alternatives. 
o The current design is very preliminary and would need further evaluation and design 
development if it were to advance into project development. 


7. Alternatives Development & Review: Long-Term Alternative: Grade-Separated by Gary 
McNaughton, McMahon Associates (Project Consultant) 
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Gary provides an overview of the Grade-Separated Alternative and explains that this alternative 
advanced in the analysis phase. 


e Grade-Separate Alternative 
o Cost: $176.9M 
o North-south volumes are lower than east-west and not considered for grade 
separation, whereas the east-west connection could be grade separated with a 
south to east connection 
=" While the south to east grade separation serves the heaviest volume, it 
does not offer an advantage over the east-west connection and has a more 
complex geometry and structural design 
=" An underpass option did not advance due to significant construction costs, 
utility impacts, and future flooding risk and operations 
o Benefits: 
= Removes major movements from surface roadways, limiting the number of 
lanes required to handle existing volumes. 
o Drawbacks: 
=" Surface roadways still require high number of lanes in some locations 
=" Bridge acts as a visual barrier, bisecting transit station from nearby residents 
and businesses 


8. Alternatives Evaluation: Evaluation Criteria Framework by Gary McNaughton, McMahon 
Associates (Project Consultant) 


Gary explains the evaluation criteria, which are based on the Study goals presented previously. The 
framework is based on three questions 1) does this area benefit from the proposed changes, 2) is 
the change neutral, 3) is this area impacted? 


9. Improve Safety by Maureen Chlebek, McMahon Associates (Project Consultant) 


Maureen Chlebek (McMahon) discusses how the alternatives compare regarding roadway safety. 
Initially, the Study team outlined how the complex roadway geometry, number of travel lanes, and 
high vehicle speeds have made Wellington Circle a high crash location with a particularly high 
number of side swipe vehicle collisions. This information has helped determine the safety 
improvements for each alternative. 


e Safety — Key Design Elements 
o Several key design elements were outlined in the 5th Working Group meeting to 
improve safety for cyclists and pedestrians through enhanced facilities (e.g., 
protected bike lanes, accessible bus stops, and wider and more enhanced 
pedestrian crossings). 
e Safety — Summary 
o All build alternatives are expected to reduce crashes relative to existing conditions 
o Short/medium-term improvements are expected to result in minor reduction in 
crashes (safety benefit is not as great in comparison to Long-Term Alternatives) 
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o Among build alternatives, grade-separated results in fewer conflict points than At- 
Grade Alternatives 


10. Improve Mobility & Access by Maureen Chlebek, McMahon Associates (Project Consultant) 


Maureen explains how traffic operates through Wellington Circle and how this area is impacted, 
how it benefits, or how it remains the same with each alternative. Four modes (e.g., driving, transit, 
walking, and biking) are considered; however, there is no alternative where all modes benefit. The 
following was included in this analysis: 


e Operations Summary 
o The existing Circle maximizes the number of vehicle lanes 
o Alternatives simplify roadway geometry, resulting in easier wayfinding 
o Long-Term At-Grade Alternatives reduce vehicle capacity due to fewer lanes 
o All alternatives significantly enhance the pedestrian and bike experience 
e Vehicle Operations 
o Maureen explains that vehicle operations for each alternative are assigned a Level 
of Service (LOS) rating 
o The LOS is used as a mechanism to understand how much traffic is getting 
processed, how queues between intersections can be managed, and identifies 
movements that are over capacity. Each rating is explained and comparisons of 
possible changes from year 2020 to 2040 are shown through a series of images. 


11. Improve Local & Regional Connectivity by Emil Gruber, McMahon Associates (Project Consultant) 


Emil Gruber (McMahon) reviews the bicycle and pedestrian operations and explains how these 
modes are affected by the various alternatives. One metric used when comparing the alternatives is 
“connectivity” — results include the following: 


e Pedestrian Connectivity 
o The following alternatives result in improved crossings along desire lines: 
= Short/Medium-Term Alternatives 
=" Long-Term At-Grade Alternatives — Square, Triangle, Transit Enhanced 
(although the Long-Term At-Grade Alternatives for the “Square”, “Triangle”, 
and Enhanced options all lack an eastern crosswalk, there is potential for a 
pedestrian bridge) 
=" Long-Term Grade Separated Alternative 
e Results in more short crossings 
o All alternatives result in fewer average pedestrian crossings for the fastest routes 
e At-Grade Alternative — Square and At-Grade Alternative — Triangle 
have the fewest crossings 
e Pedestrian Travel Times Savings 
o Faster pedestrian travel times than existing for all alternatives 
=" Long-Term At-Grade Alternative — approx. 1 minute & 34 seconds 
=" Short-Term At-Grade Alternative — approx. 1 minute 
=" Long-Term Grade-Separated Alternative — approx. 59 seconds 
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=" Existing — approx. 4 minutes & 45 seconds 
e Pedestrian Experience 
o Shorter pedestrian crossings than existing for all alternatives — the metric used for 
this is number of pedestrian crossings of more than 3 lanes without a refuge island 
=" Long-Term At-Grade Alternative — Square has the fewest crossings 
o More opportunity to provide pleasant visual and landscaped surroundings with the 
following alternatives: 
=" Combines Short/Medium-Term Concepts 
=" Long-Term At-Grade Dual Quadrant — Square 
=" Long-Term At-Grade Dual Quadrant - Transit Enhanced 
o Elevated roadway creates unpleasant environment for the Grade-Separated 
Alternative 
e Bicycle Connectivity 
o  Short/Medium-Term Alternative 
= Slightly better west to east bike connectivity than existing 
o Long-Term Alternatives 
= More east/west and north/south bike connectivity than existing 
e Bicycle Experience 
o Most opportunity for high-comfort bicycle facilities with Long-Term Alternatives 
e =©Transit Experience 
o Transit travel time savings for Long-Term Transit-Enhanced Alternative, however, no 
transit travel time savings for other alternatives 
oO Travel time savings are more significant in the inbound direction towards Wellington 
station, where buses make a left turn between Fellsway and Mystic Valley Parkway 


12. Improve Quality of Life by Natalie Raffol, McMahon Associates (Project Consultant) 


Natalie Raffol (McMahon) reviews various elements that impact the quality of life in and around the 
Wellington Circle, including environmental, land use and economic development, and enhanced 
development potential. Natalie also reviews various the impacts on the quality of life in and around 
the Wellington Circle, including public health, community cohesion, and environmental justice. 


e =Environmental 
o A table shows that there are minimal environmental impacts, however further 
coordination is needed regarding the historic nature of the Parkway 
o Long-Term Grade Separated alternative has worse environmental outcomes 
o  Short- and Long-Term At-Grade Alternatives have better environmental outcomes 
e Land Use & Economic Development 
o All alternatives apart from Long-Term Grade-Separated are consistent with the 
Medford Master Plan 
o All alternatives will maintain access to driveways 
e Enhanced Development Potential 
o Amap shows there is a potential to create additional travel demand due to denser, 
mixed-use development. There is a need to increase travel via alternative modes to 
accommodate this increased demand. 
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e Public Health 
o Ananalysis of public health indicators (e.g., air quality, active transportation 
facilities and connectivity, and safety) shows all benefited apart from air quality for 
Short/Medium-Term Alternatives. 
e Community Cohesion 
o The following alternatives are expected to reduce barriers for people between 
neighborhoods 
=" Combined Short/Medium-Term Concepts 
=" Long-Term At-Grade Dual Quadrant — Square 
=" Long-Term At-Grade Dual Quadrant — Transit Enhanced 
o The Grade-Separated Single Quadrant reduces physical barriers for people, yet it 
creates a visual barrier between neighborhoods 
e Environmental Justice 
o There are no disproportionate negative impacts to environmental justice 
populations 
o All alternatives benefit car-free, minority, and low-income households by improving 
multimodal connections to Wellington Circle 


13. Alternatives Analysis Summary by Gary McNaughton, McMahon Associates (Project Consultant) 


Gary references a table summarizing the alternatives analysis that uses the evaluation criteria 
mentioned earlier in the presentation and includes estimated costs for each alternative. Overall, the 
short/medium-term and long-term at-grade alternatives have minimal negative impacts, with the 
most impact involving vehicle operations. As expected, the transit enhanced alternative has the 
most benefit for transit operations and access. The long-term grade-separated alternative results in 
the least benefits, although it does have a benefit to vehicle operations. 


14. Public Comment 


e Gretchen Von Grossmann, Public Attendee — What are the strategies being considered to create 
development parcels from the reconfiguration of streets? Active building frontages near the 
back of wider sidewalks with trees would go a long way to help pedestrians walk through the 
area. 

o Joanne Haracz, McMahon Associates — As Gary said, our job was focused on looking at 
Wellington Circle itself and trying to reconfigure it. However, the city planner and 
engineering staff were also part of our Working Group and simultaneously with our 
process of looking at the Wellington Circle from a transformation perspective, they 
undertook a master planning process for the City of Medford. They have identified 
Wellington Circle and Mystic Valley Parkway as an area where they would like to see more 
dense, mixed-use walkable types of development. We are working closely with the city. 
Any further development of this project would address the specific question you have in 
more detail. 

e Amy Ingles, City of Medford —| appreciate this presentation tonight, how the focus is not only on 
cars, and that you are trying to balance this intersection. | hope we can push the envelope on this 
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with the rebalancing of the intersection and even comprise a bit more throughput to get things 
on amore person scale. 


oO 


Makaela Niles, MassDOT Project Manager — Thank you, Amy. 


e Jason Cluggish, Public Attendee - | can't believe the grade separated suggestion is an overpass. 
Did you attend the Working Group meetings and listen to the feedback? 


[e) 


Gary McNaughton, Project Manager, McMahon Associates — These were the 
alternatives that moved forward for the purpose of analysis. These are not 
recommendations. With the volumes we are looking at and some of the information 
Maureen shared comparing it to other locations, having the grade-separated alternative 
needs to be a part of the process, otherwise it would be a glaring omission. We included 
it and the results were presented tonight. With regards to that being an elevated grade 
separation as opposed to a tunnel, that was driven by the constructability and cost 
issues. We tried to do something below-grade that would further skew that and 
increase costs without offering any benefit apart from a visual perspective. So, we did 
not include a below-grade alternative for it and just carried in the above-grade 
alternative. 


e Scot Keay, Public Attendee — Thank you for holding this meeting. | commute through this 
intersection with my bike. | was concerned that the short-medium term plan did not have 
anything for those of us that bike on the Fellsway. Is there any way to add some sort of 
protected lane and improve it because it is bad? 


[e) 


Gary McNaughton, Project Manager, McMahon Associates — Since we were not really 
changing anything in the north-south direction, we did not show anything in there. 
There are opportunities to look at them and repurpose the pavement as those go into 
design development. There are other improvements happening adjacent to the project 
that might create opportunities to tie into it, so that is something that can be evaluated. 
They are not easily accommodated within the context of the alternatives for that 
short/medium alternative. 


e Jason Cluggish, Public Attendee - No one is going to use green space in the middle of a highway. 
Have you considered moving the roads together and increasing green space on the sides? 


[e) 


Gary McNaughton, Project Manager, McMahon Associates — Because of the connection 
points we have, the alignments of the roadways are dictated to us. Trying to bring in all 
areas is not easily accomplished, and we would like to move the open space, so it is 
adjacent to the abutting land uses. There may be an opportunity to bring the two 
primary intersections slightly closer together, but because they are two intersections, 
there are signals operating both and need to have some space for vehicles to queue and 
travel through. There is not an ability to condense them down or you end up with a 
single intersection alternative that ends up needing more lanes. What we have tried to 
do with the open space, particularly on the square alternative, is to minimize that 
Middlesex Avenue leg to the extent that we can. There are three lanes there and bike 
lanes and sidewalks to buffer those, as well as ample space for landscaping. The space is 
about the same size as a football field, so it provides opportunities for various activities 
and feels less like a highway. The triangle alternative and transit enhanced alternative 
do not provide as much usable space. 
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e Jason Cluggish, Public Attendee — Will the Middlesex and Fellsway intersection be signalized? | 
can’t think of anywhere on the Fellsway that one can cross across from a stop sign. If it’s not 
signalized, isn’t it less safe than the existing eastbound left turns? 

o Gary McNaughton, Project Manager, McMahon Associates — It will be in the square 
alternative, whereas the triangle alternative might be stop-controlled. 

o Emil Gurber, McMahon Associates — For the triangle alternative, the 9°" Street and 
Middlesex Avenue portion would be proposed to remain stop-controlled. The Fellsway 
at Middlesex Avenue intersection would be signalized for all the alternatives essentially, 
including the short-term alternative. 

e Gretchen Von Grossmann, Public Attendee - What is the scale of the new open spaces shown 
between reconfigured roadways? How might they compare to other known open spaces with 
significant (how much) traffic flows adjacent? 

o Gary McNaughton, Project Manager, McMahon Associates — | answered the first part of 
the question earlier, but the second part of the question is harder to answer because 
the volumes in this area are unique. | am unsure of the volume that would be on the 
roadway to the east of the square area as well. That would be considerably lower and 
that may be more accessible and gives you the opportunity to connect the green space 
to the abutting land uses and residential community. The volumes travelling here east 
and west and connecting off between the south and east are significant and higher than 
other areas with a wide median that is inviting and open with lower speed roadways 
and volume alongside it. 

e Sam Silverman, Public Attendee — | live near Fellsway. How will | get there from the south and 
west with the alternatives if the end of Middlesex Avenue is moved? 

o Gary McNaughton, Project Manager, McMahon Associates — From the south, you can 
continue north on Fellsway and turn right when you reach the connector road or go 
straight through with the triangle alternative. If you are coming from the west, you 
would not be able to turn left through this intersection and would need to use 
Commercial Street to the west or go east and reverse directions. 

e Kaitlin Robinson, Public Attendee — The long-term at-grade transit-enhanced option had 
increased lanes that pedestrians need to cross, as opposed to the long-term at-grade non-transit 
enhanced options because of extra lanes for transit. Is it possible to do the triangle, keeping the 
same number of lanes as in the square design but dedicating one to transit so that the total 
number of lanes is not increased, but instead for motor vehicles there will be a decreased lane? 
These designs still have many lanes and a huge amount of space dedicated to people in cars and 
trucks. 

o Gary McNaughton, Project Manager, McMahon Associates — At this scale, it looks like 
there are more lanes in several locations. When you break it down, there is a single right 
turn lane, a double right turn lane to accommodate heavy westbound to southbound 
left turn lane, and then there are only two through lanes left. When you look at the 
individual layers, we cannot easily take away another lane from some of those key 
movements. To reduce those two lanes to one, you would need a significant decrease in 
traffic. As far as transit and repurposing that, we started with the southbound direction. 
You will notice we are repurposing the right lane in the northbound direction to 
accommodate right turns and transit vehicles. When we tried to do this in the 
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southbound direction, the overall operations degraded to the point where transit 
vehicles were impacted, so we went with the alternative to add that lane in. As designs 
advance, further analysis is done, and more information about traffic volume and 
patterns become available, some changes could be revisited. 

e = Julia Ubertini, Public Attendee — Many people do not follow pavement markings. They go in 
separate lanes and cut people off. Is there any way to enforce these pavement markings or will 
they be more coherent with these alternatives? 

o Gary McNaughton, Project Manager, McMahon Associates — If you look at the 
short/medium term alternative, there is a triple left turn westbound to southbound due 
to the heavy volume. We are not changing this since the three lanes are necessary. We 
are reducing the number of lanes in the eastbound direction, and this makes it less 
confusing with a more defined marking and road edge. Pavement markings may not be 
as effective this time of year due to salt. There are not many changes in the westbound 
direction with the pavement markings. 

e = Kaitlin Robinson, Public Attendee - What would the speed limits on these roads be in the new 
configuration and how would they compare to what the speed limits are now? 

o Gary McNaughton, Project Manager, McMahon Associates — The designs are generally 
developed for 35 mph design speed. At this level of design, beyond setting some 
parameters so we know the designs are feasible, we have not gotten to the level of 
detail of clearly defining a design speed. It is likely that the speeds through this area are 
going to be generally a bit higher than this. 

e Nancy King, Public Attendee — Did the fact that 9" Street is a private way and there is soon to be 
an 8-story 260-unit development expected where Kappy’s is located factor into your proposals? 
Also, when people on 9" Street need to head to work in Boston each morning, how do they best 
access Route 28 South? 

o Gary McNaughton, Project Manager, McMahon Associates — Whether it is a private or 
public roadway, we considered the access for 9°" Street. We received feedback that 9" 
Street acts as a cut through during certain times of the day and we were focused on 
trying to develop alternatives that did not increase the lane congestion to the point that 
it exacerbated that problem. There are also several development projects that are 
considered into it. Mixed-use developments that abut the immediate project area would 
be beneficial and well supported by the bike and pedestrian improvements. For 
directions on how to access Route 28 south, it would depend on one’s location, 
direction, and the chosen alternative. 

e Amy Ingles, City of Medford —| also wanted to build upon a previous comment about the grade 
separation option. | believe that they were referring to the option for doing a modern-looking, 
multipronged pedestrian overpass that rivals some of the beautiful designs seen in some 
European cities. | was disappointed to not hear more about that option. 

o Gary McNaughton, Project Manager, McMahon Associates — The option was evaluated 
and considered based on its feasibility and design. It did not go through an extensive 
design process that focused on aesthetics and is somewhat utilitarian in its look. Some 
of the challenges with the European style are the grades and accessibility. It also would 
not fit in well with the land around it. The one crossing we developed works to fill in the 
gap that we have not been able to achieve at-grade. 
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15. Next Steps by Makaela Niles, MassDOT Project Manager 


Makaela reviews the next steps for the Wellington Circle Study and shares the timeline for future 
meetings. The third public meeting and sixth Working Group meeting will take place in Winter 2023. 
Information is shared on how to sign up for Study updates and access the Study’s comment form. 
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Wellington Circle Study 


December 15, 2022 


Wellington Circle Planning Study Public Information Meeting #2 Attendees 


MassDOT/Study Team: 


Makaela Niles - MassDOT 

Gary McNaughton — McMahon Associates 
Joanne Haracz — McMahon Associates 
Natalie Raffol —- McMahon Associates 
Maureen Chlebek — McMahon Associates 
Emil Gruber — McMahon Associates 
Patrick Marvin - HNTB 

Mikayla Jerominek — HNTB 

Sara Stoja — HNTB 


Translators/Interpreters: 


Kym Detato (American Sign Language) 
John Roberts (American Sign Language) 
Megan Speed (CART) 

Qianxue Jin (Chinese) 

Yan Wu (Chinese) 

Debora Macedo (Portuguese) 

Rafael Freire (Portuguese) 

Camila Arias (Spanish) 

Laura Chavez (Spanish) 


Public Attendees: 


Amy Ingles - City of Medford 
Bruce Kulik 

Caroline Hodge 

David Read 

Gretchen Von Grossman 
Jason Cluggish 

Julia Ubertini 

Kaitlin Robinson 
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Kristin Scalisi 
Matthew Harrity 
Nancy King 
Prisco Tammaro 
Richard Johnson 
Sam Silverman 
Scot Keay 
Wendy Landman 
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WELLINGTON 
CIRCLE STUDY 


massDOT 


Massachusetts Department of Transportation 


Wellington Circle Study Working Group Meeting #6 
Thursday, March 2, 2023, 1:00 — 2:30 PM 
Held Virtually via Zoom 


Meeting Summary 


On March 2, 2023, the Massachusetts Department of Transportation (MassDOT) conducted the sixth 
Working Group meeting for the Wellington Circle Study. At this meeting, the Study team reviewed 
recommendations based on the results of the alternatives evaluation process and solicited feedback. 
The meeting was also open to members of the public, who were given the chance to share comments 
and questions at the end of the meeting after the Working Group discussion. 


Meeting Notes 


1. Welcome and Ground Rules by Makaela Niles, MassDOT Project Manager 


Attendees are welcomed to the meeting and are informed that the meeting is being recorded. 
Makaela Niles (MassDOT) explains the Ground Rules for the meeting, including how Working Group 
members and the public can participate. Members of the public are made aware they can contact 
Sara Stoja (HNTB) if they require technical assistance. Makaela reviews the agenda for the Working 
Group meeting. 


2. Study Overview, Project Goals, and Objectives & Study Process by Makaela Niles, MassDOT 
Project Manager 


Makaela provides a background of the Study, its goals, and the process. She describes that this 
conceptual planning Study will be used to evaluate existing and future multimodal transportation 
conditions. The Study aims to redesign Wellington Circle to provide better connectivity and 
multimodal mobility through the City of Medford and the surrounding region. A draft report with 
the short-, medium-, and long-term recommendations will be developed and shared for public 
comment before being finalized in a final report. 


e Study Goals: Makaela reviews the Study goals which include the following: 
o Improve safety, mobility/access, and connectivity for all transportation modes and 
users in the Wellington Circle area 
oO Improve quality of life for residents in the Wellington Circle area 
Improve local and regional connectivity to support businesses and future 
development 
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e Study Process: Makaela reviews the steps of the Study process, which build upon each 
other. This meeting will cover #5: recommendations. The steps of the Study process include: 

1. Public involvement plan, Study area, goals and objectives, evaluation criteria 
2. Existing conditions, future no-build conditions, evaluation of issues and 

opportunities 

Alternatives development 

Alternative analysis 

Recommendations (this is the main step being discussed during the meeting) 

Final report 


OS w 


3. Alternatives Review by Gary McNaughton, McMahon Associates (Project Consultant) 
Gary provides an overview of the Short/Medium-Term Alternatives and At-Grade Alternatives. 


e Short-/Medium-Term Alternative (Option A): 
o Cost: $6.2M 
o This option eliminates right turn channelization, relocates the Middlesex Avenue 
connection to open the area north of the parkway, and prohibits eastbound left 
turns, relocating these to occur in the U-turn to the south. 
oO Impacts: 
=" Minor improvements to bicycle and pedestrian access and connectivity 
= Increases in open space 
=" Degrades right turn operations — the elimination of separated right turns 
results in less flexibility when operating the signals 
e = Short-/Medium-Term Alternative (Option B): 
o Cost: $6.2M 
0 This option maintains channelized eastbound (EB) and westbound (WB) turns to 
accommodate right turn volumes. Further, this option signalizes right turn lane 
crosswalks. 
oO Impacts: 
=" Small improvements to bicycle and pedestrian access and connectivity 
= Increases open space 
e Long-Term At-Grade Alternative: Dual Quadrant — Square Concept 
o Cost: $36.7M 
o Features dual quadrant roadways allowing for connections to and from the east. To 
connect between Fellsway south of the Parkway and Middlesex Avenue, vehicles 
would need to use the connector roadway in line with 9" Street. As part of this 
alternative, eastbound left turns are prohibited, and could occur at Commercial 
Street to access Fellsway north of the Parkway. This concept lacks a crosswalk on 
the east side of the quadrant roadway & Revere Beach Parkway intersection due to 
vehicle volumes. 
o Benefits: 
= Simplifies overall intersection geometry 
=" Creates open spaces for multimodal facilities and greenery 
=" Provides mostly protected, single-phase crossings for pedestrians 
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=" Enables future separated bicycle connections throughout Circle, to Fellsway 
and Route 16 
o Drawbacks: 
=" Overall geometry maintains high number of vehicle lanes 
= Requires additional signalized intersection at Middlesex Avenue at 9°" Street 
=" Concurrent or multiple-phase pedestrian crossings at a few locations 
e Long Term At-Grade Alternative: Dual Quadrant — Triangle Concept 
o Cost: $36.7M 
o Features dual quadrant roadway allowing for connections to and from the east. The 
north south connection is focused on connecting Fellsway north to Revere Beach 
Parkway. Fellsway through traffic would need to turn at the intersection on the 
northern point of the triangle. Eastbound left turns are still prohibited in this 
alternative and could occur at Commercial Street to access Fellsway north of the 
parkway. This concept also lacks a crosswalk on the east side of the quadrant 
roadway & Revere Beach Parkway intersection due to vehicle volumes. 
o Benefits: 
= Able to handle existing vehicle volumes 
=" Creates open spaces for multimodal facilities and greenery 
=" Enables future separated bicycle connections throughout Circle, to Fellsway 
and Route 16 
=" Provides mostly protected, single-phase crossings for pedestrians 
o Drawbacks: 
=" Overall geometry is slightly atypical and maintains high number of vehicle 
lanes 
=" Concurrent or multiple-phase pedestrian crossings at a few locations 
e Long- Term At-Grade Alternative: Dual Quadrant — Transit Enhanced Concept 
o Cost: $38.3M 
o Built upon the Triangle concept as the primary bus routes travel along Fellsway, 
north of the Parkway 
o Features new, dedicated transit lanes in both directions north of the Circle with 
slightly wider sidewalks 
o Transit concept has been updated since the fifth Working Group meeting based on 
the Bus Network Redesign (BNRD) plan 
o Maintains the bus stops that exists today up to the northern part of the triangle 
o Benefits: 
=" The northbound transit lanes could be extended along Fellsway, if desirable 
= Prioritizes and best serves bus routes along Fellsway to/from Wellington 
Station with dedicated bus lanes 
o  Drawback: 
=" Not practical to create an eastbound transit lane on Revere Beach Parkway 
due to number of turning conflicts 
=" Larger roadway cross section to accommodate transit lanes, compared to 
the Square and Triangle concepts 
e Long-Term At-Grade Alternative Option: Pedestrian Bridge 
o Cost: $35.7M 
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o The evaluation of this bridge addresses the lack of a crosswalk to the east of the 
quadrant roadway/across Revere Beach Parkway. 
=" Requires a long span and lengthy ramps to meet accessibility requirements 
and include stairs near the intersection. 
=" The pedestrian bridge could be added to any of the Long-Term At-Grade 
Alternatives but requires an independent assessment. 
o Thecurrent design is preliminary and needs further evaluation and design 
development if it were to advance into project development. 
e Long-Term Grade-Separated Single Quadrant 
o Cost: $176.9M 
o Separates the east-west roadway connection, as these were higher volumes than 
the north-south volumes. 
=" While the south to east connection serves the heaviest volume, it does not 
offer an advantage over the east-west connection for grade-separation as it 
would have a more complex geometry and structural design. 
=" An underpass option did not advance due to significant construction costs, 
utility impacts, and future flooding risk and operations. 
o Benefits: 
= Removes major movements from surface roadways, limiting the number of 
lanes required to handle existing volumes. 
=" Does not serve the south to east connection but simplifies the at-grade 
roadway. 
o Drawbacks: 
=" Surface roadways still require high number of lanes in some locations. 
=" Bridge acts as a visual barrier, bisecting transit station from nearby residents 
and businesses. 


4. Evaluation & Recommendation by Natalie Press, McMahon Associates (Project Consultant) 


Natalie explains the evaluation criteria framework. The criteria are based on the Study goals 
presented previously. The framework is based on three questions 1) does this area benefit from the 
proposed changes, 2) is the change neutral, 3) is this area impacted? A summary of the alternatives 
analysis is given, and the Long-Term At-Grade Transit Enhanced alternative is selected as the 
recommended alternative. It provides benefits to all the evaluation criteria, except for vehicle 
operations, which are slightly worse due to the trade-offs for improved safety and multimodal 
access and mobility. This option has the same benefits as the other Long-Term At-Grade alternatives 
and has a measurable benefit to transit operations and access. 


e Recommendation Summary — Key Elements 
© Dedicated transit lanes to accommodate MBTA bus routes 100, 108, and 134 
o Dedicated bus phase signals 
o Floating bus stops for additional space for waiting pedestrians and reduced conflicts 
between bus stops and separated bike lanes 
e Recommendation Summary — Next Steps 
o Toinitiate project development, the following would need to occur: 
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=" Completing survey 

=" Evaluating feasibility of crossing or pedestrian bridge option on Revere 
Beach Parkway 

= Integrating bus lanes on Mystic Valley Parkway 


Gary McNaughton (McMahon Associates) reviews the transit enhanced benefits and how they will 
impact connectivity. 


e Transit Enhanced Benefits 
o Key benefits include: 
=" Substantial transit travel time savings compared to other alternatives. 
= Better transit travel time quality of service (QOS) compared to other 
alternatives. 
o Affected Bus Routes 
=" Placement of transit lanes in alternative based on existing routing — serves 
MBTA routes 100 and 108. 
=" Capitalizes on future proposed routing through MBTA’s Bus Network 
Redesign (BNRD) with relocation of Route 134 to Mystic Valley Parkway. 
Also supports BNRD proposal to increase frequency on routes 100, 108, and 
134. 
=" Roadway configuration of Transit Enhanced alternative would also provide 
more direct route for Routes 100/108 inbound to Wellington Station. 
= BNRD implementation starting Summer 2023 over several phases (e.g., 
optimization for signals, bus priority, etc.) 
e Transit Enhanced Benefits — Transit Travel Time 
o Total bus travel time is reduced by approximately 25% from the Future No-Build 
2040 
=" Estimated savings in round trip transit time to and from Wellington Station 
is 171 seconds 
=" No expected transit travel time savings for other alternatives 
oO Travel time savings are most significant in the inbound direction towards Wellington 
Station, where buses make a left turn between Fellsway and Mystic Valley Parkway 


5. Draft lmplementation Plan by Makaela Niles, MassDOT Project Manager 


Makaela reviews the MassDOT project development process. She explains the steps needed to start 
the design process and potential funding options. 


The MassDOT project development process includes the following elements: 


Project Need Identification 

Planning 

Project Initiation 

Design, Environmental, and Right-of-Way (Design Process Starts) 
Programming 

Procurement 

Construction 


oD OE Rr 
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Potential funding sources include the following: 


e Encore Section 61 Finding 
o Funding for concept design 
e Transportation Improvement Program (TIP) 
o Managed by the Boston Region Metropolitan Planning Organization (MPO) 
e Federal Discretionary Funds (note: project eligibility and funding are subject to change) 
o Rebuilding American Infrastructure with Sustainability and Equity (RAISE) Grant 
Program 
Carbon Reduction Program 
o Reconnecting Communities Program 
o Safe Streets and Roads for All (SS4A) Grant Program 


6. Working Group Members Feedback on Evaluation and Recommendation and Public Comment by 
Makaela Niles, MassDOT Project Manager 


e Bill Carlson (Resident Association 9th Street Coalition) - | like it! This Study has produced a 
much better result than | expected when it began. | agree with the chosen alternative and 
the recommended next steps. 

e Amanda Linehan (Malden City Council) - This is a very promising design, especially the 
benefits for the bus riders. 

e Amy Ingles (City of Medford) - Has there been any discussion or attempts to quantify mode 
shift that may occur due to bus improvements, thus reducing motor vehicle volume? 

o Gary McNaughton (McMahon Associates) — There was modeling for future year 
conditions, and | think the future year showed increased travel in all modes. It’s 
hard to quantify what is mode shift versus new trips because there is a lot of 
projected growth in this area and surrounding region. It’s not a question we can 
provide a definitive answer for. | believe that if you build it, they will come. Some of 
the goals of this project were not to improve vehicle operations. It would be great if 
we could provide some enhancements and improve deficiencies, however that was 
not a primary goal. We recognized we cannot design our way out of traffic 
congestion. We need to provide other modes for people to do it, and that’s what 
this is trying to do. Where it doesn’t increase capacity for vehicles, you will see a 
mode shift whether it is to transit, biking, or walking as additional development 
occurs in the area. 

e = Alicia Hunt (City of Medford) — Thank you very much. We really appreciate all the work that 
has gone into this project and everything that everyone has been doing on this and to come 
up with different options for us to step through all of this has been very helpful and 
enlightening because this is a very difficult intersection. Everyone knows it. We have been 
talking to potential developers and | think everyone knows there is a housing project in 
Mystic Valley Parkway. It is a 40B so it will be approved, and we don’t have a choice if it will 
be approved or not. Some of the conversation that came up during this from the 
transportation consultant who did a peer review on this commented it is quite close to the 
Wellington Station but appears to be on a 14-step process to cross from where that 
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development would be to get to the T. | don’t know if he was including every driveway in 
the whole length, however it is not safe or easy. | have visited establishments and they look 
at me like | am insane when | say | have tried to cross Wellington Circle on foot. | really 
would like people to live on one side of this quadrant and get through to the other and use 
bicycles. The idea of biking through here would blow people’s minds. It would be helpful for 
us to see what cross sections look like because that helps make it real, particularly for 
people who don’t bike. | would like to hear from cycling communities what they think of 
these improvements and if they would feel safer going through Wellington Circle based on 
this information. 

e Peter Calves (WalkMedford) — | appreciate the process of going through this intersection 
and the improvements to the bicycle and pedestrian experience. As a local resident of this 
area who walks and bikes through this intersection on a regular basis, | can tell you it is 
currently a harrowing experience. Looking at this, there are still more vehicle lanes for my 
liking, and | understand the process and the limitations on this intersection. | appreciate 
what you have done with this process under these circumstances. 

e Jonah Chiarenza (Bike to the Sea) — My thoughts on this topic are around operational 
strategies. | think the geometry seems a lot better and | agree with everyone’s comments. 
The provision of continuous bike facilities that are separated is a good solution to get people 
out of their cars and makes it easier to connect from transit to other places. Pedestrian 
infrastructure everywhere should be a no brainer and it looks like you have done a good job 
with that. | want to ask about further geometrical changes to protect intersections and 
avoid turning conflict crashes. | know we need to move vehicles through and certainly the 
buses. What opportunities are there to provide some additional space for accommodating 
the increase of hardening of protections at intersections for pedestrian and bicyclists? 
Thinking of MassDOT’s Protected Bikeway Design Guide and opportunities to incorporate 
that. A compliment to that is the use of operational strategies and thinking about lane 
separation, leading pedestrian intervals, and leading bike intervals and signals. 

o Gary McNaughton (McMahon Associates) — As the design develops, that’s when 
those start to get looked at. There are opportunities to implement some of the 
features you talked about. We have done a lot to restrict turns and keep 
movements from happening except where they need to. If you look west of the 
intersection, there are no left turns coming westbound and there are no right turns 
coming westbound and northbound. This gives the opportunity to create protected 
areas and crossings. We’re mostly doing fully protected and there are some we do 
concurrent and LPls will be part of it. We’re working off aerial imagery and 
Geographic Information Systems (GIS) mapping, so the amount of detail we tend to 
show until you have a real ground survey ends up not having value at this point. 
These things will be included in the report. 

o Jonah Chiarenza (Bike to the Sea) — Thank you for that feedback. | like the directness 
of the overall geometry that shows the scale of the routes. | think it’s important for 
bicyclists and pedestrians to have that line-of-sight connectivity and follow it. 

e Peter Calves (WalkMedford) - | second the need for physical protection where possible. 
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e Amanda Belles (Malden Disability Commission) - The distance when crossing the street at 
some of the intersections looks far from corner to corner. What is the distance for the cross 
walks, and can the cross signal be extended if necessary? 

o Gary McNaughton (McMahon Associates) — They do vary. We’ve tried to introduce 
medians so we can give pedestrians a break even though we’re trying to phase it so 
they can make those movements in single crossing. We do have some cross sections 
that are going to end up being in a report. They do show the stark difference from 
the existing and you really do see a reduction in the overall pavement. Depending 
on where you are looking, the crossings are two lanes before you reach a median 
and, in some cases, there are three. | think the longest one we have is in the 
southwest corner with the triangle where a narrower median is shown. That 
becomes a design detail, but that crossing isn’t shown there. It is the only one that is 
that long, and the others are either broken up in fewer lanes or with medians. 

e Brad Rawson (City of Somerville) — Thank you and nice work. As always, Sommerville’s 
posture in this Working Group is to support our neighbors to the north so | am so glad to see 
great, enthusiastic participation from the City of Medford and City of Malden. We are at the 
planning Study stage and although we have done important due diligence together to date 
and seem to be landing on a preferred alternative that meets many of our local and regional 
values, this is the start of the design process. Going through similar projects like this, my 
experience is that things only get more progressive and economically vibrant and vital as the 
designs develop. Our partners at MassDOT hosted a community meeting for a 25% design 
milestone on a similarly complex series of state-controlled intersections just across the river 
in Somerville. Based on responsive design development and quantitative analysis by 
MassDOT, we’ve seen dedicated transit facilities, lane drops, shared use paths, and better 
walking and biking geometries in crossing distances that are being refined for stage-to-stage 
plan Study and preliminary and advanced design. 

e Amy Ingles (City of Medford) - To go along with Brad, we can continue to advocate for 
bridges. 

e Emily O’Brien (Medford Bicycle Advisory Commission) — This is an important priority for us. 
Most of my comments cannot be answered at this stage of design. As mentioned, there are 
a lot of potential turning conflicts and there are a lot of places where there are some bike 
lanes or facilities that cross driveways and intersections. It will ultimately come down to the 
details of the design, how good or bad that is. Sometimes there are a lot of provisions for 
bicyclists making trips going straight instead of turning right, but it’s still hard to turn left. 
They go on all sort of weird ways to avoid making left turns. It is very difficult to cross three 
lanes to make a left turn. So, the overall speeds when lights are green will be a factor and 
provisions for people to make the multistage left so not every user has to make the 
vehicular left. How much advanced anticipation might there be of possible changes to the 
bus network that don’t exist now and are not part of the Bus Network Redesign Program 
(BNRD)? Any $30-60 million project that gets done to this intersection should last for some 
time. | think it’s important to keep in mind that there will be bus routes that will go through 
this area even though they may not be planned or exist yet. Thank you. 

o Gary McNaughton (McMahon Associates) — As far as the transit goes, if we include 
the accommodations to get to the west along Mystic Valley Parkway, then we would 
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have covered most of this intersection and area. The missing connection would be 
south along Fellsway. As Brad knows from other projects, as these get into design 
development, you look at what is possible and see if you can work with the MBTA 
and if you can provide a high-quality facility for them. They can look at the overall 
network transit systems and see if that is a benefit and if it is valuable. 
Jonah Chiarenza (Bike to the Sea) - Regarding Tom’s question about green space — can there 
be some stormwater management elements in those spaces, at least in two larger ones 
along the Fellsway? 

o Gary McNaughton (McMahon Associates) — There is certainly stormwater and 
environmental areas that could use the space, but if we can shift the roadway in, 
maybe we can connect some open space that is adjacent to abutting land use. 

Brad Rawson (City of Somerville) —- We are at a moment where a long-range, visionary 
project like this could have a five- or six-year journey instead of a 15- or 16-year journey. 
Part of the reason is the federal infrastructure investment flowing from Washington to state 
agencies like MassDOT and the other part of it is state-level focused plans. The Healy 
administration is quick out of the gate with these first two months of the year in starting to 
frame up funding and pipeline opportunities. There is a regional body that administers 
approximately $100 million of the annual capital funding for both transit and roadway 
projects serving 100 cities and towns of Metro Boston. It is in the middle of its annual capital 
investment process right now. If MassDOT and the City of Medford can orchestrate project 
partners and funding entities, you could all identify a design budget to pivot quickly into 
design development. Typically, in a project like McGrath Boulevard, we reached this 
equivalent stage in 2013 and we are now in 2023 at 25% design milestone. We cannot let 
that happen with Wellington Circle. We have problems to solve, and the community 
deserves better. We should take these ideas and try to get to the design development. 


7. Public Comment 


Joshua Grzegorzewski — For the preferred alternative (Transit Enhanced) it seems that 
removing the one-way northbound stub for Middlesex Avenue would reduce conflicts all 
things considered. Is it retained for large vehicles access? 
o Gary McNaughton (McMahon Associates) — That stub or one-way connection that 
runs along the right side along the smaller triangle to the north is maintained in this 
design stage to make sure we have flexibility for budding land uses. It does provide a 
more direct connection and facilitates access up to Middlesex Avenue and 9" Street. 
As properties redevelop and plans come along, that area will be revisited during the 
design development. For the purposes and stage of design we are at, we thought it 
was better to leave it there to provide accommodations and maintain access where 
it exists today. 
Jessica Boulanger — | can’t say this enough, the walkability of this intersection should be 
prioritized. It has historically been an unsafe area to cross, particularly on Revere Beach 
Parkway to Wellington Circle. My second comment would be to focus on bike and 
pedestrian amenities. Bus lanes are wonderful, but without bus lane enforcement we should 
consider how these are working. | look forward to watching this project progress. 
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[e) 


Makaela Niles (MassDOT Project Manager) — Thank you, Jessica. 


e Joan Liu - Is there an opportunity to extend the project scope to include the bridge over the 
Mystic River and connect to the 38/28 project area? 


[e) 


Gary McNaughton (McMahon Associates) — We haven’t looked at that. As planning 
and design development advances you must look at “where does this go?” We just 
went with the project limits, and we showed bikes lanes, pedestrian 

accommodations that connect there, and as it advances you end up with a gap and 
we find this on all sorts of projects. There are certainly opportunities there, but we 
are trying to keep our scope within this immediate area, so we don’t extend it out. 


e Tom Egan - Placing the green space in the center of the intersection, surrounded by three or 
more lanes on all sides effectively makes the green space unusable. | would much prefer an 
alternative that improves transit, walking, and biking, and creates usable green space at one 
of the corners. The current design just creates a grassy highway median with space that 
could be a park. 


[e) 


Gary McNaughton (McMahon Associates) — As you get into the ground survey and 
you start to lay out the roadways, you look for opportunities to include that open 
space. There is some inherent nature of the roadway network that is laid out as part 
of this alternative that leaves some of the open space there, but you can shift the 
alignments to maximize the open space on the outside. 


8. Next Steps by Makaela Niles, MassDOT Project Manager 


Makaela reviews the next steps for the Wellington Circle Study and shares the timeline through the 
end of the study process. The Study team will finalize the recommendations and share a draft final 
report in April 2023 for a 30-day public comment period. The next public meeting will be held 
virtually via Zoom in April 2023, and the final report will be published in May 2023. Information is 
shared on how to sign up for Study updates and access the Study’s comment form. 
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Wellington Circle Planning Study Working Group Meeting #6 Attendees 


MassDOT/Study Team: 


e Makaela Niles - MassDOT 

e Gary McNaughton — McMahon Associates 
e Joanne Haracz — McMahon Associates 

e Natalie Press — McMahon Associates 

e Mikayla Jerominek — HNTB 

e §=©Sara Stoja — HNTB 

e Emily Wood — HNTB 


Working Group Members & Alternates: 


e = Alicia Hunt - City of Medford 

e Amanda Belles - Malden Disability Commission 

e Amanda Linehan — City of Malden 

e Amy Ingles — City of Medford 

e Bill Carlson — Resident Association 9th Street Coalition 

e Brad Rawson - City of Somerville 

e Jonah Chiarenza — Bike to the Sea 

e Matt Hartman — Office of Massachusetts Senator Patricia Jehlen 
e Melissa Dullea —- Massachusetts Bay Transportation Authority 

e Paul Stedman — Massachusetts Department of Transportation 

e Peter Calves — WalkMedford 

e Susan Bibbins — Medford Commission for Persons with Disabilities 


Public Attendees: 


e Anthony Timperio e Joan Liu 

e Betty Lo e Joe Zissman 

e = Christian MilNeil e John Alessi 

e Dennis Baker e John Eugene 

e Dennis Essa e = Josh Levin 

e = Drashti Joshi e Joshua Grzegorzewski 
e Eduardo Ramos e Karl Alexander 

e Emily O'Brien e Kristin Scalisi 

e Fayssal Husseini e Michael McColgan 
e Frederick Douglass e Sam Silverman 

e George Katsoufis e =Sarah McLain 

e = Jack Martin e Tom Egan 

e Jason Cluggish e Trevor Kafka 


e Jessica Boulanger 
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WELLINGTON 
CIRCLE STUDY 


massDOT 


Massachusetts Department of Transportation 


Wellington Circle Study Public Information Meeting #3 
Wednesday, April 26, 2023, 6:00 PM 
Held Virtually via Zoom 


Meeting Summary 


On April 26, 2023, MassDOT conducted the third public information meeting for the Wellington Circle 
Study. At this meeting, the Study team reviewed the draft study recommendations based on the results 
of the alternatives evaluation process. The Study team also solicited feedback from members of the 
public. 


Meeting Notes 


1. Welcome and Ground Rules by Makaela Niles, MassDOT Project Manager 


Attendees are welcomed to the meeting and are informed that the meeting is being recorded. 
Makaela explains the Ground Rules for the meeting, including how the public can participate. 
Members of the public are made aware they can contact Sara Stoja (HNTB) if they require technical 
assistance. Makaela reviews the agenda for the public information meeting. 


2. Study Overview, Project Goals, and Objectives & Study Process by Makaela Niles, MassDOT 
Project Manager 


Makaela provides a background of the study, its goals, and the process. She describes that this 
conceptual planning study was initiated as part of the Section 61 Finding for the Encore Boston 
Harbor casino and will be used to evaluate existing and future multimodal transportation conditions. 
The study aims to redesign Wellington Circle to provide better connectivity and multimodal mobility 
through the City of Medford and the surrounding region. A draft report with the short-, medium-, 
and long-term recommendations will be developed and shared for public comment before being 
finalized in a final report. 


e Study Goals: Makaela reviews the Study goals which include the following: 
o Improve safety, mobility/access, and connectivity for all transportation modes and 
users in the Wellington Circle area 
o Improve quality of life for residents in the Wellington Circle area 
Improve local and regional connectivity to support businesses and future 
development 
e Study Process: Makaela reviews the steps of the Study process, which build upon each 
other. This meeting will cover #5 recommendations. The steps of the Study process include: 
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Public Involvement Plan, study area, goals and objectives, evaluation criteria 
Existing conditions, future year and no-build conditions, evaluation of issues and 
opportunities 

Alternatives development 

Alternative analysis 

Recommendations (this is the main step discussed during the meeting) 

Final report 


Mr 


Os 0) 


3. Draft Study Findings by Gary McNaughton, McMahon Associates (Project Consultant) 
Gary provides an overview of the Short/Medium-Term Alternatives and Long-Term Alternatives. 


e Short/Medium-Term Alternative (Option A): 
o Cost: $6.2M 
o This option eliminates right turn channelization, relocates the Middlesex Avenue 
connection to open the area north of the parkway, and prohibits eastbound left 
turns, relocating these to occur in the U-turn to the south. 
Oo Impacts: 
=" Minor improvements to bicycle and pedestrian access and connectivity 
= Increases open space 
=" Degrades right turn operations — the elimination of separated right turns 
results in less flexibility when operating the signals 
e Short/Medium-Term Alternative (Option B): 
o Cost: $6.2M 
o This option maintains channelized eastbound and westbound turns to 
accommodate right turn volumes. Further, this option signalizes right turn lane 
crosswalks. 
oO Impacts: 
=" Small improvements to bicycle and pedestrian access and connectivity 
= Increases open space 
e Long-Term At-Grade Alternative: Dual Quadrant — Square Concept 
o Cost: $36.7M 
o Features dual quadrant roadways allowing connections to and from the east. To 
connect between Fellsway south of the Parkway and Middlesex Avenue, vehicles 
would need to use the connector roadway in line with 9" Street. As part of this 
alternative, eastbound left turns are prohibited, and could occur at Commercial 
Street to access Fellsway north of the Parkway. This concept lacks a crosswalk on 
the east side of the quadrant roadway & Revere Beach Parkway intersection due to 
vehicle volumes. 
o Benefits: 
= Simplifies overall intersection geometry 
=" Creates open spaces for multimodal facilities and greenery 
=" Provides mostly protected, single-phase crossings for pedestrians 
=" Enables future separated bicycle connections throughout Circle, to Fellsway 
and Route 16 
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o Drawbacks: 
=" Overall geometry maintains high number of vehicle lanes 
= Requires additional signalized intersection at Middlesex Avenue at 9°" Street 
=" Concurrent or multiple-phase pedestrian crossings at a few locations 
e Long-Term At-Grade Alternative: Dual Quadrant — Triangle Concept 
o Cost: $36.7M 
o Features dual quadrant roadway allowing connections to and from the east. The 
north south connection is focused on connecting Fellsway north to Revere Beach 
Parkway. Fellsway through traffic would need to turn at the intersection on the 
northern point of the triangle. Eastbound left turns are still prohibited in this 
alternative and could occur at Commercial Street to access Fellsway north of the 
parkway. This concept also lacks a crosswalk on the east side of the quadrant 
roadway and Revere Beach Parkway intersection due to vehicle volumes. 
o Benefits: 
=" Able to handle existing vehicle volumes 
=" Creates open spaces for multimodal facilities and greenery 
=" Enables future separated bicycle connections throughout Circle, to Fellsway 
and Route 16 
=" Provides mostly protected, single-phase crossings for pedestrians 
o Drawbacks: 
=" Overall geometry is slightly atypical and maintains high number of vehicle 
lanes 
=" Concurrent or multiple-phase pedestrian crossings at a few locations 
e Long-Term At-Grade Alternative: Dual Quadrant — Transit Enhanced Concept 
o Cost: $38.3M 
o Built upon the Triangle concept to accommodate the primary bus routes in the 
study area, which travel along Fellsway, north of the Parkway 
o Features new, dedicated transit lanes in both directions north of the Circle with 
slightly wider sidewalks 
o Maintains and improves the bus stops that exists today up to the northern part of 
the triangle 
o Benefits: 
=" The northbound transit lanes could be extended along Fellsway, if desirable 
= Prioritizes and best serves bus routes along Fellsway to/from Wellington 
Station with dedicated bus lanes 
=" Improved bicycle and pedestrian access 
o  Drawback: 
=" Not practical to create an eastbound transit lane on Revere Beach Parkway 
due to number of turning conflicts 
=" Larger roadway cross section to accommodate transit lanes, compared to 
the Square and Triangle concepts 
=  Infeasible to include a street-level pedestrian crossing at Revere Beach 
Parkway 
e Long-Term At-Grade Alternative Add-On Option: Pedestrian Bridge 
o Cost: $35.7M 
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o The evaluation of this bridge addresses the lack of a crosswalk to the east of the 
quadrant roadway/across Revere Beach Parkway. 
= It requires a long span and lengthy ramps to meet accessibility requirements 
and include stairs near the intersection. 
=" The pedestrian bridge could be added to any of the Long-Term At-Grade 
Alternatives but requires an independent assessment. 
The current design is preliminary and needs further evaluation and design 
development if it were to advance into project development. 
e Long-Term Grade-Separated Single Quadrant 
o Cost: $176.9M 
o Separates the east-west roadway connection, as these were higher volumes than 
the north-south volumes. 
=" While the south to east connection serves the heaviest volume, it does not 
offer an advantage over the east-west connection for grade-separation as it 
would have a more complex geometry and structural design. 
=" An underpass option did not advance due to significant construction costs, 
utility impacts, and future flooding risk and operations. 
o Benefits: 
= Removes major movements from surface roadways, limiting the number of 
lanes required to handle existing volumes 
=" Does not serve the south to east connection but simplifies the at-grade 
roadway 
o Drawbacks: 
=" Surface roadways still require high number of lanes in some locations 
=" Bridge acts as a visual barrier, bisecting transit station from nearby residents 
and businesses 
= Long overpass structure and complex connections 


4. Evaluation & Recommendation by Natalie Press, McMahon Associates (Project Consultant) 


Natalie explains the evaluation criteria framework. The criteria are based on the study goals 
presented previously. The framework is based on three questions: 


1) Does this area benefit from the proposed changes? 
2) Is the change neutral? 
3) Is this area impacted? 


A summary of the alternatives analysis for each alternative is given and the Long-Term At-Grade 
Transit Enhanced alternative is selected as the recommended alternative. The Transit Enhanced 
alternative provides benefits to all the evaluation criteria, except for vehicle operations, which are 
slightly impacted due to the trade-offs for improved safety and multimodal access and mobility. This 
option has the same benefits as the other Long-Term At-Grade alternatives, but it is the only one 
with a measurable benefit to transit operations and access. 
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e Recommendation Summary — Key Elements 
o Dedicated transit lanes to accommodate Massachusetts Bay Transportation 
Authority (MBTA) bus routes 100, 108, and 134 (under the Bus Network Redesign 
[BNRD]) 
o Dedicated bus phase signals 
o Floating bus stops provide additional space for waiting pedestrians and reduce 
conflicts between buses and bikes due to separated bicycle lanes 
e Recommendation Summary — Next Steps 
o As project development is initiated, additional elements for advancing this 
alternative may include: 
=" Completing a survey of the study area 
=" Evaluating the feasibility of a crossing or pedestrian bridge option across 
Revere Beach Parkway 
= Integrating bus lanes on Mystic Valley Parkway 


Natalie Press (McMahon Associates) reviews the transit enhanced and other benefits and how they 
will impact connectivity. 


e Transit Enhanced Benefits 
o Key benefits include: 
=" Substantial transit travel time savings compared to other alternatives. 
= Better transit travel time quality of service (QOS) compared to other 
alternatives. 
o Affected Bus Routes 
= Placement of transit lanes in the alternative is based on existing routing, 
serving MBTA routes 100 and 108 on the Fellsway and Revere Beach 
Parkway 
=" The alternative capitalizes on future proposed routing through MBTA’s 
BNRD with relocation of Route 134 to Mystic Valley Parkway 
e MBTA Bus Network Redesign 
o Amap of the proposed BNRD routes on the triangle roadway configuration shows 
optimized transit routing with more direct routing to Wellington Station for Routes 
100 and 108 between the Fellsway and Revere Beach Parkway. 
e Transit Enhanced Benefits — Transit Travel Time 
o Total bus travel time is reduced by approximately 25% compared to the Future No- 
Build 2040 
=" Long-Term Transit-Enhanced Alternative results in transit travel time savings 
=" Estimated savings in round trip transit time to and from Wellington Station 
is 171 seconds 
=" There are no expected transit travel time savings for other alternatives 
e Pedestrian Connectivity 
o Fewer number of pedestrian crossings than existing conditions for all alternatives 
(reduced from six crossings to three crossings for long-term at-grade alternatives) 
e Pedestrian Travel Time Savings 
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o Faster pedestrian crossing time from northwest to southeast corner of Circle for all 
alternatives compared to existing and future no-build conditions 
=" 1 minute and 34 seconds to cross Circle in long-term at-grade alternatives 
compared to existing and future no-build conditions 
e Pedestrian Experience 
o Shorter length of pedestrian crossings for all alternatives compared to existing 
e Bicycle Experience 
o Increased ability to provide high-comfort bicycle facilities for all alternatives, notably 
the long-term alternatives, compared to existing and future no-build conditions 


5. Draft Implementation Plan by Makaela Niles, MassDOT Project Manager 


Makaela reviews the MassDOT project development process and explains the steps needed to start 
the design process and potential funding options. At the conclusion of the Wellington Circle Study, 
this effort is between the planning and project initiation phases. 


The MassDOT project development process includes the following elements: 


e Project Need Identification 
o Need identified by MassDOT and community 
o Complex issues require planning study 
e Planning 
o Define context 
o Public outreach 
oO Project definition and refinement 
o Recommendations 
e Project Initiation 
o Define project scope, costs, timeline, impacts, and responsibilities 
o Score assigned based on eight evaluation criteria 
o Approval by MassDOT Project Review Committee 
o Project manager assigned 
e Design, Environmental, and Right-of-Way 
o Design Process Starts 
= Includes 25% design, 75% design, and 100% design 
=" Public outreach occurs throughout this process 
e Programming 
o Identify funding sources 
o Program in regional and state transportation improvement programs 
e Procurement 
oO Procure consultant to construct project 
e §=Construction 


Potential funding sources include the following: 


e Encore Section 61 Finding 
o Funding for concept design 
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e Transportation Improvement Program (TIP) 
o Managed by the Boston Region Metropolitan Planning Organization (MPO) 
e Federal Discretionary Funds (note: project eligibility and funding are subject to change) 
o Rebuilding American Infrastructure with Sustainability and Equity (RAISE) Grant 
Program 
Carbon Reduction Program 
Reconnecting Communities Program 
o Safe Streets and Roads for All (SS4A) Grant Program 


6. Public Comment 


e Kristin Scalisi - Not having a direct crossing from 9th Street is unreasonable. Our one block must 
have the densest population in the neighborhood. What are we, 500 condo units and 200 rental 
units? So maybe 1400 residents in one block. We need that pedestrian bridge. 

oO Makaela Niles (MassDOT Program Manager) — As part of the next steps in the design 
process, the feasibility of adding a crossing or pedestrian bridge in that area can be 
looked at further. 

e Nancy Edmunds - I've heard that Kappy's is being replaced by a large apartment building. Does 
the study include the impact of additional car traffic from that? What are your thoughts? 

o Gary McNaughton (Project Manager, McMahon Associates) — We looked at future 
volumes and future growth and several properties in and around the area, including 
Kappy’s and even prospective developments of properties that could be more intensely 
used. A project like that fits well with the design if Kappy’s were to be more of a 
residential-oriented use. That is what we’re trying to accommodate with increased 
mobility, like more walking and biking connectivity to the station and increased ability to 
walk to the parks and bike through the area connecting to some of the other biking 
infrastructure. The ability to continually increase the overall network capacity relying on 
single occupancy vehicle travel is not feasible, in Massachusetts, or the Northeast in 
general. We need to think of better ways to use our infrastructure to improve mobility. 
The goal of this project is to not make more capacity for single-occupancy vehicles. You 
can’t build your way out of traffic congestion; you just induce more of that single- 
occupant user. We’re really trying to shift modes, accommodate those other modes, 
increase capacity with transit, and increase walking and biking to Wellington and other 
stations with that improved network. 

e = Kaitlin Robinson - Is MassDOT working with MA legislators to allow for automated enforcement 
of bus lane violations so that transit won't be delayed by drivers who use the bus lanes to try to 
beat traffic? 

o Gary McNaughton (Project Manager, McMahon Associates) — There’s been several bus 
lanes that have been implemented and they’re growing continually. It is a recurring 
conversation. 

e Alexander Frieden - What is the plan to make it from Fellsway south to Mystic Valley Parkway to 
get to Wegmans and others? It seems like the current crossings are going to be the crosswalks 
which have unreasonably long wait times today. 
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7. 


o Gary McNaughton (Project Manager, McMahon Associates) — Natalie spoke about the 
improvements on wait times over existing conditions. It is still a complicated network, 
but there would be median refuge areas to provide more flexibility and comfort in the 
crossings. Each of these crossings is going to be designed from a signal perspective so 
you will have sufficient time to complete that crossing, assuming you started at the 
beginning of it. We’ve done this to minimize the delays that are inherit with at-grade 
crossings and give pedestrians more priority at these crossings than in the past. Overall, 
the result will be significantly shorter crossing times than under existing conditions 
through improved crossing signal phasing and reduced number of crossings to reduce 
that wait time. 

Scot Keay - Are there any plans for any short-term improvements? As someone who bikes 
through here, | am really excited about the potential of this project, but | assume it is also 
several years away and the last update did very little to improve biking. 

o Gary McNaughton (Project Manager, McMahon Associates) — We did look at short-term 
alternatives, which might take a couple of years to be implemented. They would not 
significantly enhance conditions for bicycling. The plan is to advance the recommended 
long-term alternative in its entirety. Timing is subject to funding and the ability to move 
that forward as quickly as possible. 

Sam Silverman - What will happen to the traffic while construction is going on? 

o Gary McNaughton (Project Manager, McMahon Associates) — Construction staging is not 
something we dive into in detail as part of a planning study, but as is done with most 
projects, there are requirements to make sure lane access is maintained in peak periods. 
There will be impacts as there always are, but the goal is to minimize impacts. 
Construction staging and sequence is imbedded in project development and the next 
level of design. 

Alexander Frieden - What are the goals of the project? 

o Makaela Niles (MassDOT Project Manager) — The primary goals of this effort are to 
improve safety and mobility for all transportation modes and users in the Wellington 
Circle area, to improve quality of life for residents, and to improve local and regional 
activity. All the alternatives developed through this process aim to support and fulfill 
these goals and objectives that were established at the onset of the Study process. 

Nancy Edmunds - This is beyond your purview, but until the MBTA becomes more reliable, car 
traffic through Wellington will continue to be heavy. I've taken to driving to work after having 
been a dedicated T rider. 

Daniel Bao - Good work everyone who worked on this! | really hope the long term at-grade 
improvements with transit lanes will be implemented! Thank you! 


Next Steps by Makaela Niles, MassDOT Project Manager 


Makaela reviews the next steps for the Wellington Circle Study and shares the timeline through the 
end of the study process. The Study team will release a draft final report for a 30-day public 
comment period. The feedback received will be included in the final report that is anticipated to be 
released in June 2023. Information is shared on how to sign up for Study updates and access the 
Study’s comment form and meeting materials. 
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Wellington Circle Planning Study Public Information Meeting #3 Attendees 


MassDOT/Study Team: 


e Makaela Niles - MassDOT Program Manager 
e Gary McNaughton — McMahon Associates 

e Joanne Haracz — McMahon Associates 

e Natalie Press — McMahon Associates 

e Emily Wood — HNTB 

e Sara Stoja — HNTB 


Public Attendees: 


e Al Donatelli 

e Alexander Frieden 

e Daniel Bao 

e = Gavin Lund 

e Georgia Roman 

e Jared Powell - Medford Bicycle Advisory Commission 
e Jason Cluggish 

e Joe Zissman 

e Josh Levin 

e = Kaitlin Robinson 

e Kathy Schaeffer 

e Kristin Scalisi 

e Lillian Worth 

e Nancy Edmunds 

e Rebekah Wright 

e Sam Silverman 

e Scot Keay 

e Todd Blake - City of Medford 
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MassDOT Virtual Public Involvement Comment Summary 


Project Name: Wellington Circle Study 
Description: Conceptual planning study to evaluate existing and future multi-modal 
transportation conditions at Wellington Circle. 


Comment 1 

Name: Peter Calves 

Date: 09/13/2020 

Response Requested: Donot send mea response 

Topics: Multi-modal Accommodations, Design Issues 

Comment: Pedestrian intervals seem to be shorter than the 7 second minimum prescribed 


by MUTCD. This is a particular problem for such a large intersection, and can lead to pedestrians needing 
multiple cycles to cross 


Comment 2 

Name: Edward Faulkner 

Date: 09/16/2020 

Response Requested: Do not send mea response 

Topics: Multi-modal Accommodations, Design Issues 

Comment: Wellington Circle really needs to get into the 21st century. Current infrastructure 


is very pedestrian- and bike-hostile. A few specific examples: - the turns into Station Landing and 
Constitution Way from Rt 16 have very ride radii combined with poor sight lines making them extremely 
dangerous for all sidewalk users. - similarly Brainard Ave at Rt 16 seems designed to *maximize* the 
chance of pedestrians or bikes getting hit by turning vehicles, because the turn radius supports high 
speeds and the crosswalks are tucked far away from main roadway where they are harder to see. A safer 
design would create a straight path for bikes and peds, with protection via islands, bump outs, or raised 
crossing that would force turning vehicles to slow appropriately. - two significant bike paths terminate 
almost directly across the Fellsway from each other near the river, but there is no safe crossing there. 
Path users need to detour back toward Rt 16 to reach a crosswalk and push a beg button. - signal timing 
in the Rt 16 & Fellsway intersection area itself is very biased against pedestrians. It takes multiple button 
cycles to get across. Trying to navigate the several narrow corners and islands while reaching beg buttons 
while hauling children on a cargo bike is very difficult. We need infrastructure that supports people of all 
ages and abilities using active modes, not just the bravest and strongest who can navigate this hostile 
infrastructure. - | don't know if the Rt 16 entrance to Wellington Station is in your study area, but it has 
the silliest little stretch of protected bike lane I've ever seen. Cyclists all use the sidewalk instead because 
the marked bike infrastructure is totally unprotected on a six-lane highway-speed artery! It's clear that 
somebody *tried* to accommodate bikes in this design, but they fell very short of the reality. The bridge 
over the Malden River seems to have plenty of width to add a buffer with at least flexposts, if not more 


MassDOT Aug 2023 


substantial protection. 


Comment 3 

Name: Stephen Winslow 

Date: 05/27/2021 

Response Requested: Do not send mea response 
Topics: 

Comment: 


Makaela: 
| do not expect to participate today since | will be traveling at the time of the meeting. 


| did take a quick look at today's materials.. My family does travel through this area.. but prefers 
not to.. we have family in Somerville, shop at Ocean State job lots, BJ's and Stop and Shop and 
ride down the Malden River to the Wellington Greenway. 


A few comments and impressions: 


Slide 10: It was not clear to me what the definition of "Car Free" is.. | think that certainly people 
and households without a vehicle will focus on transportation resources that serve them.. As a 
long time Maldonian - although my household has one car.. | am focused on living car free. 


Slide 19: |am always sensitive to how Malden's "bike commute" is respresented.. Due to the 
way the American Commuter Survey is done.. Malden residents who bike to the MBTA stations 
are counted as transit commuters NOT bike commuters.. | have personally seen a 10-fold 
increase in bike to the T commuters.. 


Overall challenge - | really see Route 28 and Route 16 as having been converted from 
"Parkways" to "CARidors" over the years that take advantage of wide ROW's really intended for 
recreation .. not commerce.. The challenge here is a much a re-zoning focus as it is a multi- 
modal design.. If business areas remain "highway business" / big boxes that are inherently 
unfriendly destinations for walking and biking and difficult to serve with buses.. multi-modal 
roads will have little impact. Connecting Wellington Station safely towards a place like the plaza 
where Stop and Shop is really will be necessary to make progress. 


Page 56: these Origin / Destination maps show vehicles or people? With 35 - 40% of people 
using transit.. obviously there's a need to be sure these highlight mobility of people.. not simply 
vehicles. 


One comment from a bicycle network perspective.. the missing link in the Wellington Greenway 
from Rt 16 south along the edge of the Wellington T station will be essential in providing 
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another avenue for bicycle access.. as would looking at the Highland Avenue / Middlesex Street 
corridor to be more multi-modal and would be "low-hanging fruit" to open up walking and bike 
access to the area. 


FYI.. | had participated in a traffic study of the area in ~2000 done under the auspices of the 
Mystic Valley Development Commission by then Fay, Spofford and Thorndike (now Stantec). 
The result of that study was a call to run Route 16 under Route 28 and create an "Urban 
Interchange". at the cost of $70 million.. 


Also.. | think at some point re-initiating studies for an Orange Line stop between Malden and 
Wellington will make sense too.. 


Comment 4 

Name: Amanda Linehan 

Date: 05/27/2021 

Response Requested: Do not send mea response 
Topics: 

Comment: 


| will be participating today but would just take this opportunity to echo many of these 
comments, especially about the need for pairing multimodal infrastructure on the "parkways" 
with safe ways to traverse the Circle. Eliminating slip lanes, widening the median shelters so a 
group of cyclists could wait there, and reducing conflicts among pedestrians and cars using 
those business parking lots as a cut-through to avoid the circle are essential. | also agree we 
need to be thinking about that infill station near River's Edge AND | wish the silver line 
extension were being considered to link to Wellington or Malden Center. 


Comment 5 

Name: Emily Wright 

Date: 06/11/2021 

Response Requested: Do not send mea response 

Topics: Multi-modal Accommodations, Design Issues, Traffic 

Comment: | frequently find myself driving short distances because this area is so terrifying 


on a bike. A safe pedestrian and cycle route from Middlesex Ave to the paths at McDonald Park could 
help cut down on the traffic in this area and allow a bike route via Assembly to the south and into 
Medford from the east. 


Comment 6 
Name: Paul Ellis 
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Date: 06/18/2021 

Response Requested: Respond to me by e-mail 

Topics: Traffic 

Comment: Part of the design should include removing as many trucks as possible from 


Wellington Circle. Trucks traveling to and from Everett and Chelsea should be directed onto Rt. 
99/Broadway/Alford Street in Everett where they can get to Rt. 93N/S in Somerville via Mystic Ave. 


MassDOT Response 


Thank you for your comments. We will certainly take these comments into consideration as the 
study progresses. 


Comment 7 

Name: Christopher Cassa 

Date: 06/23/2021 

Response Requested: Respond to me by e-mail 

Topics: Daily Commute, Multi-modal Accommodations, Design Issues 

Comment: We need to dramatically make this area safer and more direct for pedestrians 


and cyclists. If Medford / Somerville are going to evolve into places where you don't need to be in a car 
to be safe or to get where you want to go, we need to make fully protected sidewalk bike lanes with 
SLOWER traffic through this giant intersection. Right now, if you want to cross this road diagonally as a 
pedestrian, it takes 5 minutes and you have to go through giant intersections. We need to fix this and 
stop designing highways through our towns. 


MassDOT Response 


Thank you for your comment. Improving mobility, connectivity, and safety conditions are two of 
the goals for this study. These goals will be integral to the development and evaluation of 
alternatives. 


Comment 8 

Name: Shadan Qureshi 

Date: 06/26/2021 

Response Requested: Respond to me by e-mail 
Topics: Traffic 


Comment: Hello, few years back my car was t boned by another car at the circle. My car got 
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totalled. | believe the other driver got confused by the way the traffic lights are planned. It's easy to 
explain via a photo | took today. If you could share an email address, | will share the photo. 


MassDOT Response 


Thank you for your comment. Additional information may be sent to 
makaela.niles@state.ma.us. 


Comment 9 

Name: Nancy Edmunds 

Date: 06/28/2021 

Response Requested: Do not send mea response 

Topics: Daily Commute 

Comment: It occurred to me after the meeting that snow removal is another a serious issue 


for pedestrians crossing through Wellington Circle. I'm at 30 Revere Beach Pkwy and the sidewalk is 
blocked by snow piles in front of Monro/Kappy's and then again by Boston Tattoo. So, to get to the train, 
| walk along 9th Street and step into the street when | come to a snow pile, then walk through Kappy's 
parking lot to the corner of 16/Middlesex. There, when there are snow piles and the access to the 
crosswalk is blocked, | step into the street and oncoming traffic turning onto Middlesex. It's incredibly 
treacherous and nerve wracking for pedestrians as well as drivers. The snow on the traffic islands gets 
trampled down by pedestrians but | don't think it's actually cleared. Once on the sidewalk by Station 
Landing, the safest thing is to walk on the usually-cleared sidewalk heading south, then left onto Earhart 
Landing. The other option is to go over the bridge on route 16. Snow clearing there does happen, but | 
stopped trying to go that way because the snow clearing in the rest of that area from the stairs to the T 
driveway has been terrible. These observations are from a middle-aged, healthy person who walks a lot 
and isn't easily put off, but Wellington Circle in the winter is a nightmare. | do worry that as | get older I'll 
feel trapped during the winter if this isn't improved. Thanks, Nancy Edmunds 


Comment 10 


Name: Charles Denison 

Date: 07/04/2021 

Response Requested: Donot send mea response 

Topics: Multi-modal Accommodations, Design Issues 

Comment: When determining how many lanes and how much traffic capacity Wellington 


Circle needs, please consider that we want to be REDUCING the amount of traffic as time goes on. We 
should not be assuming traffic growth, and should instead be assuming flat or downward trending traffic 
volumes. The focus of this redesign in my opinion should be to make this area simpler, safer, and more 
accessible, particularly for people walking, bicycling, and using transit. This area is far too car-oriented 
today and is quite unpleasant to travel through (including in a car!) due to the multiple turning 
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movements and complexity of the travel lane configurations. Please simplify this as much as possible! 


Comment 11 


Name: Meghan O'Connor 

Date: 07/05/2021 

Response Requested: Respond to me by e-mail 

Topics: Daily Commute, Multi-modal Accommodations, Traffic 
Comment: Safer bike lanes 


MassDOT Response 
Thank you for your comment. Improving mobility, connectivity, and safety conditions for all 


modes and users, including bicyclists, are goals for this study. These goals will be integral to the 
development and evaluation of alternatives. 


Comment 12 


Name: Adam Bindas 

Date: 07/05/2021 

Response Requested: Do not send mea response 

Topics: Multi-modal Accommodations, Design Issues 

Comment: The greater Boston area is facing a global climate crisis and national health crisis 


(obesity/sedentary lifestyle). Luckily there are options to address these through more efficient use of 
public roadways. Reallocation of streets to support more efficient and climate conscious modes 
(bus/bike/walking) will not only provide better use of existing land to get people where they need to go, 
but it also will also nudge people through good design to a more active lifestyle. | support a strong road 
diet to combat these large crises along with inclusion of bus only lanes (even center running lanes down 
fells way) and protected bike lanes. 


Comment 13 


Name: Gordon Marx 

Date: 07/05/2021 

Response Requested: Respond to me by e-mail 

Topics: Daily Commute, Multi-modal Accommodations, Design Issues 

Comment: Wellington needs to deprioritize car traffic and prioritize transit, bicycle, and foot 


traffic. There are too many travel lanes going too fast to feel comfortable in anything but a car. 


MassDOT Response 
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Thank you for your comment. Improving mobility, connectivity, and safety conditions for all 
modes and users are goals for this study. These goals will be integral to the development and 
evaluation of alternatives. 


Comment 14 


Name: winnie wong 

Date: 07/05/2021 

Response Requested: Do not send mea response 

Topics: Design Issues, Traffic 

Comment: very dangerous for bikers and pedestrians, even drivers! drivers coming from 


revere beach parkway are often speeding at 50 mph making even merging into travel with a car very 
dangerous. The intersection itself is confusing to both drivers and pedestrians. If we could have elevated 
walkways for people and bikers, that would be much safer without having to reconfigure the existing 
road strucure. 


Comment 15 


Name: Nathan Ricci 

Date: 07/06/2021 

Response Requested: Respond to me by e-mail 

Topics: Multi-modal Accommodations, Design Issues, Traffic 

Comment: Wellington is an absolute disaster. You have several almost usable bicycle paths 


in the area, but no useable connection for them. Its not safe to walk through, its not safe to drive 
through, and its not even safe inside the buildings, with at least one car crashing into the CVS. Please 
please don't put some bandaid solution here; it needs a really deep fundamental change. Given the 
nature of these roads (high traffic volume, relatively high speeds) and the need to accommodate large 
numbers of pedestrians and cyclists (there is plenty of dense development here, a park, a shopping 
center, and aT stop), you need to physically separate the vulnerable users as much as possible from the 
motor traffic. Paint and flex posts are not going to cut it here. My suggestion would be to put ina 
multilevel round about; a turbo roundabout for cars on one level, with a roundabout for bicycles and 
pedestrians crossing underneath. Something like this design in Houten, NL: 
https://www.youtube.com/watch?v=ZFTd8kuVrHY (google maps link: 
https://www.google.com/maps/place/Houten,+Netherlands/@52.025348,5.1767687,131a,35y,39.53t/d 
ata=!3m1!1e3!4m5!3m4!1s0x47c6673eb235f455 :Ox4acab4fdc3a3e0a6!8m2!3d52.0029907!4d5.185759 
9!5m1!1e3). The turbo-roundabout preserves the current capacity for automobiles, and the level below 
adds capacity for pedestrians and cyclists. Once you have thusly seperated pedestrians and cyclists from 
the motor traffic, you just need to find a good way to connect and upgrading the existing trails in the 
area to it. And voila, a multi modal intersection, that is very safe, and with capacity for all modes. 
Another alternative would be to construct a bicycle roundabout *above* the current roundabout, like 
the Hoven Ring: https://bicycledutch.wordpress.com/2012/08/23/spectacular-new-floating-cycle- 
roundabout/. This is probably less desirable (its better to make motorists, who have engines, change 
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grade, than cyclists). But it might be less disruptive to construct. Any yes, | do realize both of these are 
fairly complicated and expensive. But this is an important intersection. This is the most practical way way 
| see to separate out vulnerable road users, while preserving motor vehicle throughout. 


MassDOT Response 
Thank you for your comment. Improving mobility, connectivity, and safety conditions for all 


modes and users are goals for this study. These goals will be integral to the development of 
alternatives, which will include the consideration of grade separation. 


Comment 16 


Name: Alexander Golob 

Date: 07/06/2021 

Response Requested: Respond to me by e-mail 

Topics: Multi-modal Accommodations, Design Issues, Traffic 

Comment: Wellington Station is a total missed opportunity for a mixed use gateway. | have 


used it several times over the past several years to get to and from work, friends, and social activities. 
Whenever possible, | avoid it because | have found walking from it extremely long because of all of the 
automotive traffic but also dangerous. Please consider developing the 6 acre park-and-ride and 
transforming the knot of highways and multi-lane car lanes to dedicated bus lanes, bike lanes, and 
mixed-use commercial/office/residential space - along with traffic calming measures. 


MassDOT Response 
Thank you for your comment. As part of this study, the team will be evaluating alternatives to 


improve mobility, connectivity, and safety conditions for all transportation modes and users in 
the Wellington Circle area, including connections to Wellington Station. 


Comment 17 


Name: Scot Keay 

Date: 07/08/2021 

Response Requested: Do not send mea response 

Topics: Daily Commute, Multi-modal Accommodations, Design Issues 

Comment: | really appreciate that the state is considering a complete redesign of this 


intersection but as someone who bike commutes through this intersection multiple times per week, | 
also hope you look into short term improvements that can be made to make biking through this 
intersection safer. | was excited a couple of years ago to see that this intersection was being improved 
but then very disappointed that no bike facilities were added. | personally feel the the addition of a 
second right turn lane on the Fellsway northbound actually made things more dangerous for bikers. With 
the new bike lanes on the bridge over the Mystic, 3 of the 5 roads going into this intersection have bike 
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facilities, making the addition of bike facilities to this intersection very important. 


Comment 18 


Name: James Sanna 

Date: 07/09/2021 

Response Requested: Respond to me by e-mail 

Topics: Daily Commute, Multi-modal Accommodations, Design Issues 
Comment: Oy. Where to start? This intersection design is the essence of "shitshow." 


Between a confusing set of lane changes to get from A to B (which not infrequently causes drivers to try 
to cross multiple lanes of traffic when they're only a few car lengths from a stop line/stop light), to 
extreme risks to pedestrians and cyclists just trying to move through it, this part of Greater Boston 
should be nuked and rebuilt from scratch. That said, traffic flows through here pretty smoothly, so no 
complaints about delays, even when | drive through here at rush hour about 4 times each week. Key 
fixes needed: 1) Widen sidewalks and lengthen the time available to cross so that you can make a 
crossing (north-south or east-west) without having to wait halfway across. 2) Integrate bicycle lanes 
(protected by concrete curbs!) everywhere, and | don't mean stuff like the terrifying on/off ramp 
crossings you put in at Rivers Edge Drive and the subway station! If | could safely bike through here, I'd 
ride my bike a lot more places to the west of here, but right now it and the useless, unprotected lanes 
you put in the Malden River bridge are a big old' wall in my mind. 3) Make the actual intersection area 
smaller and more city-like (it's not a highway! Don't make it look like one!) so it's actually inviting to walk 
from Kappy's or the Wellington Condos to Station Landing, or from Station Landing to Aldi or CVS. 4) 
Make signage clearer about which lane eventually turns where, farther away from the intersection, 
especially for cars on Revere Beach Parkway to reduce the number of idiots causing (near-) crashes. 5) 
Integrate the vehicular traffic from Kappy's, the Wellington Condos and Middlesex Ave. into the traffic 
pattern, as right now trying to get in and out of that area involves taking your life into your hands. If the 
big trees in the area need to be removed to do these four things, so be it. More people walking and not 
cycling (instead of driving) will do more to cool the planet than a couple trees, and trees can be 
replanted. 


MassDOT Response 


Thank you for your comment. Improving mobility, connectivity, and safety conditions for all 
modes and users, including bicyclists and pedestrians, are goals for this study. These goals will 
be integral to the development and evaluation of alternatives. 


Comment 19 

Name: Lael Kassis 

Date: 07/10/2021 

Response Requested: Do not send mea response 
Topics: Multi-modal Accommodations 
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Comment: Replace the massive underused parking lots with transit oriented development 
and park land. 


Comment 20 


Name: Alex Epstein 

Date: 07/16/2021 

Response Requested: Respond to me by e-mail 

Topics: Multi-modal Accommodations, Design Issues 

Comment: | look forward to being able to ride on the new Wellington Bridge (Route 28) 


protected bike lanes from Somerville to destinations such as Aldi's, but it is critical that protected bike 
facilities are added to get across and on Route 16 at Wellington Circle to connect a safe, low stress bike 
network to access the businesses near the Circle. Currently, Wellington Circle is incredibly hostile for 
people on bikes (and indeed for people walking across multiple lanes to cross from Station Landing). 


MassDOT Response 
Thank you for your comment and interest. Improving mobility, connectivity, and safety 


conditions for all modes and users, including bicyclists and pedestrians, are goals for this study. 
These goals will be integral to the development and evaluation of alternatives. 


Comment 21 


Name: Joshua Morof 

Date: 07/28/2021 

Response Requested: Respond to me by e-mail 

Topics: Design Issues 

Comment: | was driving eastbound on memorial drive towards MIT recently and entered 


the Wellington circle roundabout at the BU bridge/brookline st. | was planning to make a left turn in the 
roundabout. There is a traffic light that allow cars coming from Boston to safely enter the roundabout, 
forcing cars going eastbound on memorial drive to stop. However, it looks as though the specific light 
only applies to the lane that continues straight on memorial drive over brookline st and not the left turn 
only lane. It is not clear when entering the roundabout, but the lane turning left immediately merges 
with the oncoming lane from the bridge. There is no signage indicating that drivers turning left should 
either yield to oncoming traffic or obey the traffic light. There is also no light specifically for the left turn 
lane (a left turn arrow with a green and red light would be especially helpful here). Additionally, the lane 
coming from BU into Cambridge has a green light that makes it seem like they have the right of way, 
when traditionally anyone who is entering a roundabout should yield to those already in it (even though 
this might not make sense from a traffic flow perspective for this roundabout). When the light for 
eastbound memorial drive turned red, | assumed | was still able to safely and legally enter the traffic light 
and thought | would have my own lane, but almost got in a collision with oncoming traffic. Neither of us 
saw the other person coming and both assumed they had the right of way. This is a dangerous but easily 
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fixable problem. The left turn lane needs a light added. 


MassDOT Response 


Thank you for your comment. It appears that your comment is regarding the B.U. Rotary in 
Cambridge at Memorial Drive and the B.U. Bridge/Brookline Street (Wellington Circle is located 
in Medford at the intersection of Mystic Valley Parkway/Revere Beach Parkway and the 
Fellsway). 


The Department of Conservation and Recreation has begun the Memorial Drive Greenway 
Improvements Phase III project, which aims to redesign the parkway and roadway including the 
B.U. Rotary. Additional information on this project can be found 

here: https://www.mass.gov/service-details/memorial-drive-greenway-improvements-phase-iii 


We will forward your comment to the appropriate staff at the Department of Conservation and 
Recreation. 


Comment 22 


Name: Dan Gilbert 

Date: 07/28/2021 

Response Requested: Do not send mea response 

Topics: Daily Commute, Multi-modal Accommodations, Traffic 

Comment: This has got to be the most inefficient and poorly-designed intersection | have 


ever seen in my life. 


Comment 23 


Name: Christina Rekha 

Date: 08/23/2021 

Response Requested: Respond to me by e-mail 

Topics: Design Issues, Traffic 

Comment: This is an extremely difficult an accident prude rotary. If you don't know your 


way around it is quickly to get lost in go in the wrong direction. I'd love to take my bike down here but 
there's no way | can take it safely across the Circle 


MassDOT Response 


Thank you for your comment. Improving mobility, connectivity, and safety conditions for all 
modes and users, including bicyclists and pedestrians, are goals for this study. These goals will 
be integral to the development and evaluation of alternatives. 
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Comment 24 


Name: Nanci Kopecky 

Date: 08/23/2021 

Response Requested: Do not send mea response 

Topics: Design Issues 

Comment: Please make separate bike lanes with their own stop lights. There is no room on 


the road for bikes. Thank you. 


Comment 25 


Name: 40yearresident Why does jt matter 

Date: 08/24/2021 

Response Requested: Respond to me by e-mail 

Topics: Daily Commute, Design Issues, Traffic 

Comment: Wellington circle is too congested for vehicles so adding bike lanes within vehicle 


traffic and or designated bus lanes will cause more problems!! People are not using MBTA as you all 
think. Stop adding more condos and townhouses; designated lanes etc. If people dont use their own car 
then they use Uber or Lyft. That is the reality. As a long time resident of Medford more than 40 years this 
city gets worse each year in regard to traffic problems. There are alot of us long teem residents who now 
go out of Medford to get what we need because of all the congestion. It is clear that Medford officials 
want this city to be like Cambridge and Somerville but it not for the better. The long teem residents are 
what make a city not fly by night couples; singles or Tuft students. 


Comment 26 


Name: Janice Zazinski 

Date: 08/24/2021 

Response Requested: Do not send mea response 

Topics: Design Issues, Traffic 

Comment: Thanks for studying this. | live near to Gateway Plaza and often want to bike 


there to do shopping. So, my thoughts are: The bike lanes on Revere Beach Parkway are a joke and a 
death trap. They are: 1. Full of debris 2. Hazardous at every intersection as car drivers pull in and out at 
high speed and there are obstructed views for car drivers due to vegetation. 3. Car drivers speed on 
Revere Beach Parkway which makes riding in the bicycle lane terrifying. 4. The lanes disappear at 
Gateway Plaza. Once reaching Gateway Plaza you have to take your life in your hands riding in the street 
or inconvenience pedestrians by riding on the sidewalk. If you bicycle on the “path” next to the sidewalk 
you end up at the end of the path near Costco at an impossible 180 degree hairpin turn on a short, steep 
incline. 5. We end up bicycling on the sidewalk between McDonald Park and Gateway Plaza. Fortunately 
there are very few people ever walking there. If painting lines on Revere Beach Parkway a couple of 
years ago is considered sufficient bicycle infrastructure, | don’t hold out much hope for improvements, | 
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am afraid. We would regularly bicycle to Gateway Plaza if it was safer. 


Comment 27 


Name: Ami Anderson 

Date: 09/01/2021 

Response Requested: Respond to me by e-mail 

Topics: Multi-modal Accommodations, Design Issues 

Comment: | live in the neighborhood and drive and walk through wellington circle. The area 


is hazardous to pedestrians as the traffic patterns are busy, confusing and stressful. Drivers aren’t looking 
out for pedestrians because they’re trying not to collide. The right turn lane on the southbound side of 
route 28 has people craning their heads around to look for oncoming traffic but ignoring pedestrians 
crossing at the crosswalk in front of them. The crosswalks aren’t timed well enough to cross without 
being stranded in a median with cars flying past. | avoid this area when I’m with my children. It seems 
pedestrians are a distant afterthought in the current design even though our T stop is right there. 
Additionally, the route 28 crossing at Presidents landing is dangerous. The pedestrians crossing is not 
timed appropriately stranding pedestrians in a narrow median which is not wide enough for bikes. We 
had a near catastrophe crossing with a bike trailer with my children on board. There is a greenway 
through this area and there is no reason cars should have 6 lanes, a turning lane and a breakdown lane 
but nowhere for pedestrians and cyclists to stand safely in the median, especially if the lights aren’t 
timed in such a way that people can’t get all the way across in one go. This area needs to be redesigned 
to accommodate the pedestrians and cyclists that use the greenway or need to cross to get to the train. 


MassDOT Response 
Thank you for your comment. Improving mobility, connectivity, and safety conditions for all 


modes and users, including bicyclists and pedestrians, are goals for this study. These goals will 
be integral to the development and evaluation of alternatives. 


Comment 28 


Name: Alexander Frieden 

Date: 01/04/2022 

Response Requested: Respond to me by e-mail 

Topics: Multi-modal Accommodations 

Comment: Need a way to allow 8-80 bicycle connection. | live in Union and want to 


frequent wegmans year round, day or night, by bike. The mystic ave path is fantastic but getting through 
wellington to it is a dangerous prospect, especially in low light or no light conditions. | would like to see 
an 8-80 design that does not prioritize cars over all other modes. | have walked through here before and 
it is incredibly uninviting. 
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MassDOT Response 
Thank you for your comment. Improving mobility, connectivity, and safety conditions for all 


modes and users, including bicyclists and pedestrians, are goals for this study. These goals are 
integral to the development and evaluation of alternatives. 


Comment 29 


Name: william carlson 

Date: 01/05/2022 

Response Requested: Respond to me by e-mail 

Topics: Multi-modal Accommodations, Design Issues 

Comment: During today's conference call, bridges for pedestrians and bikes were dismissed 


as not acceptable to the users. After the call, | realized that both of my current walking paths to 
Wellington Station from 30 Revere Beach Parkway include an elevated bridge: (1) walk east along rte-16, 
then down either stairs or long ramp to get to Wellington (2) go to Station Landing and go up stairs or 
elevator to get to the elevated walkway over the tracks. Much more efficient vehicle flows are possible if 
you never have to stop traffic while pedestrians cross a road. | request that you reconsider the use of 
bridges and ramps for pedestrians and for bicycles. They are cheaper and less offensive than bridges 
that carry cars and buses. 


MassDOT Response 
Thank you for your comment. As part of this study, the team will be evaluating alternatives to 
improve mobility, connectivity, and safety conditions for all transportation modes and users in 


the Wellington Circle area, including the potential for elevated structures. 


Stakeholder Reply 


Name: william carlson 

Date: 01/18/2022 

Response Type: e-mail 

Response By: N/A 

Response: A NEW PROPOSED APPROACH FOR WELLINGTON CIRCLE REDESIGN Currently 
Wellington Circle has two big problems during periods of heavy traffic: 1.There are too many traffic 
lights. 2. There is not enough space for cars to queue during red lights. At all times, Wellington 


Circle acts as a barrier that subdivides what should be a vibrant urban neighborhood into four relatively 
disconnected quadrants. The traffic flows are complex. After weeks of studying the problem and 
exploring many variations of traffic light timing, adding bridges, adding lanes, etc., | conclude that 
existing Wellington Circle is nearly optimal for the problem it attempts to solve. Here is the challenge: 
1. Nine sources of traffic and nine destinations for traffic converge at Wellington Circle. The 
sources and destinations are fully interconnected, and no one, two or even three routes deserve 
primacy. 2. Wellington Circle is already an urban center. A goal is to make it a more attractive place 
to shop, to work and to live. Ideally, twenty years from now, people will think of the Wellington Circle 
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neighborhood the way they think of the Dupont Circle neighborhood in Washington, D.C. today. 3. 

Station Landing in the southeast quadrant and the 9th Street area in the northeast quadrant 
were developed recently and constitute unchangeable sub-neighborhoods. The southwest quadrant is a 
park. Only the northwest quadrant consists of commercial buildings nearing the ends of their useful 
lives, and hence a potential blank slate for redevelopment. This note suggests an approach to redefining 
the goals of the Wellington Circle study to include redeveloping that northwest quadrant. Once we view 
the study as an urban design problem instead of road design, attractive approaches become apparent. 
This note summarizes my favorite approach. | encourage others to think about the problem as one of 
urban design and landscape architecture instead of road design, and to suggest alternatives. | will enjoy 
discussing and clarifying the details. Imagine a new urban center (the “CBD”) surrounded by Commercial 
Street on the west, Riverside Avenue on the north, Fellsway on the east, and Revere Beach Parkway on 
the south. Imagine the CBD connected seamlessly for pedestrians and bicycles to Station Landing, to the 
9th Street neighborhood and to the Mystic River Reservation. An outline of how to implement this 
vision is as follows: 1. Surround the CBD with wide one-way boulevards to create a circular route 
around it: a. Riverside Avenue one-way west between Fellsway and Commercial Street. b. 

Commercial Street one-way south. c. | Revere Beach Parkway one-way east between 
Commercial Street and Wellington Circle. d. Fellsway one-way north from Wellington Circle to 
Riverside Avenue.e. — These existing roads are wide enough to provide the desired boulevards, except 
perhaps Riverside Avenue could be widened as part of a redevelopment of Wellington Plaza to create 
the CBD. 2. Install a beautiful system of elevated walkways and bike paths to connect the CBD to the 
other three quadrants. Design this elevated system as a piece of urban sculpture. Provide many long 
gently sloping ramps to connect the elevated structure to ground level in all quadrants. Also include 
stairs that pedestrians can use as shortcuts. Pedestrians and bikes will no longer have to wait for traffic 
lights. Two possible design approaches for the pedestrian and bike structure are a. A large circle 
that floats above existing Wellington Circle. b. Across that connects Wellington Plaza to Station 
Landing in one direction, and 9th Street to Mystic River Reservation in other direction, with a smaller 
circle in the cross’s center to connect Wellington Plaza branch to Mystic River branch, etc. 3. 

Eliminate crosswalks, traffic signals and stop signs on the boulevards that surround the CBD. 
Allow traffic to flow smoothly at perhaps 30mph around the CBD. Use merges and the lengths of the 
sides of the circular flow to create the necessary seventy-two interconnections. a. Traffic from 
Wellington T-station would flow west on Rte-16, bend north on Fellsway, then west on Riverside, south 
on Commercial, and finally back east on Revere Beach Parkway (“RBP”). Dedicated lanes would sort the 
traffic on RBP into north, east and south flows. The heavy flow from Wellington Station to Assembly 
would trade the two traffic lights and overflowing queue in existing Wellington Circle for a longer path 
around the CBD. b. Traffic from I-93 heading east on Rte-16 would have a straight path to Wellington 
Station. A single stop light at the intersection of Rte-16E and Rte-28N avoids a need for bridges or 
tunnels. There are sufficient lanes in the west section of Rte-16E to queue traffic waiting for a green light 
without interfering with cars that want to go from Commercial Street to Rte-28 South or to Fellsway 
North. The existing traffic light where Commercial Street connects to RBP is eliminated. Lanes on 
Commercial Street would sort its flow into West and East components. c. Traffic from Assembly to 
Wellington Station would merge onto Rte-16 East smoothly, unimpeded by the existing crosswalk. Traffic 
from Assembly to Fellsway North and to Middlesex Avenue North would wait at the single stop light 
where Rte-28 North crosses Rte-16 East; south of the circle is sufficient space to queue that traffic. 
Traffic from Assembly to Rte-16 West would flow around the CBD following Fellsway North to Riverside 
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West. 4. Added to these major flows will be entries and exits for the CBD, Station Landing and 9th 
Street neighborhoods plus local roads. Redevelopment of the Kappy’s site will be included in the 
detailed plan, as will the needs of existing businesses on north side of Riverside Avenue. Traffic from 
Malden to Assembly will merge into the circular flow where Fellsway South meets Riverside Avenue. 

This approach transforms the Wellington Circle traffic redesign into a project to create one of the most 
exciting neighborhoods in the Boston area. | look forward to hearing the Team's response to this 
approach. Sincerely, Bill Carlson 


Comment 30 


Name: Michael Kinkema 

Date: 01/06/2022 

Response Requested: Respond to me by e-mail 

Topics: Multi-modal Accommodations, Design Issues 

Comment: With the sheer amount of space available there is zero excuse to not include 


fully protected and separated bike lanes and intersections. 


MassDOT Response 


Thank you for your comment. As part of this study, the team will be evaluating alternatives to 
improve mobility, connectivity, and safety conditions for all transportation modes and users in 
the Wellington Circle area, including the potential for separated bike facilities. As the 
intersection design advances, we will investigate crossing treatments to facilitate safe 
pedestrian and bicycle crossings. 


Comment 31 


Name: DENNIS MCCLAIN 

Date: 01/06/2022 

Response Requested: Donot send mea response 

Topics: Multi-modal Accommodations 

Comment: The initial proposals laid out by Mass DOT do not do anywhere near enough to 


incentivize multimodal use. The only road user that will feel safe using this intersection even under the 
new design are drivers. | am a daily urban cyclists. | would in no cases wish to bike any of your design 
proposals. Design roads for all users, not just drivers, especially at transit hubs. There can be no 
pretending a sidewalk and road grade crosswalk instead of raised can be anything other than car 
infrastructure on a road with a dozen lanes intersecting. This intersection should have less lanes, wider 
sidewalks and protected bike lanes through out. Stop designing roads for NH and exurban Boston 
commuters. 
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Comment 32 


Name: Charles Denison 

Date: 01/09/2022 

Response Requested: Do not send mea response 

Topics: Multi-modal Accommodations, Design Issues, Traffic 

Comment: Wellington Circle desperately needs to be made more walkable and bikeable and 


more people-oriented in general! | would make the following general suggestions for improving the area: 
- Reduce the number of travel lanes as much as you possibly can. - Please focus on reducing the wait 
times for pedestrians and bicycles at traffic signals. Maximize the length of ped and bike phases, 
especially when concurrent with motor vehicle phases (for example don't end ped countdowns "early" 
while traffic can still proceed.) - Strongly consider options that both calm traffic and eliminate the need 
for traffic signals, such as multiple roundabouts. These options can take up far less space than traditional 
intersections with multiple turning lanes. Care must be taken to create safe pedestrian and bicycle 
crossings however. If roundabouts are used, | would suggest including separated bike lanes as per 
MassDOT's new guidance! - Please provide bus lanes and transit signal priority where it makes sense. - 
Please be very careful when evaluting grade separation in the solutions. Grade separation is expensive to 
build and maintain, makes future modification difficult, and is generally hostile to peds and bikes unless 
designed very carefully. 


Comment 33 


Name: Ellery Klein 

Date: 01/13/2022 

Response Requested: Do not send mea response 

Topics: Multi-modal Accommodations, Design Issues, Traffic 

Comment: Hello WC Study, Thanks for all this great work so far. | just watched most of the 


#4 video updating us on the work and thoughts done so far. Lots of good work so far. | would echo 
those who asked for 1) to have a goal of reducing, not maintaining, current traffic volume. The state has 
a goal of reducing traffic by 40% as a climate change goal and this goal should be embedded in all traffic 
planning in future. 2) to center transit, bike travel, and pedestrian travel in these plans above all, for 
same reason as above. Around the world we are starting to see the results of bold action that changes 
the auto-centric paradigm, and the results are always good. A dedicated bus lane on the Fellsway West 
going south and north would be a huge bonus and give the road a diet down to one lane. 3) As 
someone that is living off the Fellsway in Medford farther up, | would like to see the immense traffic and 
problem with speeds addressed at its source. 85% of cars, in a rough unanalyzed count by DCR, were 
found to be going between 40-45 mph on Fellsway West between Salem and Fulton Street. Yet fatalities 
of pedestrians and cyclists begin at speeds of 25 mph. We must reckon with the human toll of deaths - 
and walks and bike rides NOT taken due to justifiable fear - and must center traffic calming and road 
diets. The road diet could start with how many cars we let onto Fellsway West to begin with, to continue 
on past shopping centers and transit stops. The perception of many is that Fellsway West is a "highway," 
yet it runs through residential neighborhoods. The result is that pedestrians are not safe on these roads. 
Putting some thought into where people are going, and how they should be driving, beyond this 
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intersection would be appreciated. 


Comment 34 


Name: Jessica Bartlett 

Date: 01/27/2022 

Response Requested: Respond to me by e-mail 

Topics: Daily Commute, Design Issues, Traffic 

Comment: An pedestrian bridge from kappys to station landing is needed. Better lighting 


and appropriate calming is needed for vehicles exiting kappys parking lot on ninth st. A pedestrian bridge 
is needed across revere beach parkway directing pedestrians to Mbta orange line Wellington. Many 
people are walking from the residential area and an over pass would allow safe travel and necessary 
traffic flow. Will there be signal timings and way finding installed across revere beach parkway? Can 
speed bumps be installed on parkway to allow motorist time to slow down at light? Cars speed quickly 
down the right away and break almost hitting pedestrians. Will there be designated stripping for bus 
lanes? Please review the station landing exit/ entrance near Walgreens. That is a dangerous on and off 
location. This puts pedestrians, cyclist, and motorist at risk. 


MassDOT Response 


Thank you for your comment. As part of this study, the team will be evaluating alternatives to 
improve mobility, connectivity, and safety conditions for all transportation modes and users in 
the Wellington Circle area, including the potential for elevated structures, traffic calming, and 
bus lanes. 


Comment 35 


Name: Nancy Edmunds 

Date: 03/11/2022 

Response Requested: Respond to me by e-mail 

Topics: Daily Commute 

Comment: Just a reminder that this intersection is perilous after more than three inches of 


snow. | had to walk across it, from 30 revere Beach Parkway to the Wellington T station, two days after 
the last storm and it was literally life-threatening as | had to climb over snowbanks and hope not to slip 
and get run over. The islands were full of snow and there was no access from the sidewalk to the 
crosswalks on Route 16 or Middlesex in front of 567 Fellsway (where the tattoo shop is), | honestly 
worry that as | get older I'll be housebound in the winter - it's really scary and | wouldn't do it at night. | 
can avoid that because | have the luxury of being able to work at home, but not everyone can do so, It's 
incredibly dangerous and | can't believe that in such a densely populated area this isn't being urgently 
addressed. 
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MassDOT Response 
Thank you for your comment. As part of this study, the team will be evaluating alternatives to 


improve mobility, connectivity, and safety conditions for all transportation modes and users in 
the Wellington Circle area. 


Comment 36 


Name: Klaus van Leyen 

Date: 06/02/2022 

Response Requested: Respond to me by e-mail 

Topics: Daily Commute, Multi-modal Accommodations, Design Issues 

Comment: Hi there! | just watched the presentation of August 2021. | agree with the need 


to look at different options. However, what is completely missing from all of these models is any 
consideration of bicyclists and pedestrians. They are sometimes briefly mentioned, but do not appear in 
any of the graphic analyses. This is a fatal flaw, because as far as | can see bicyclists would be entirely left 
to fend for themselves. That is the current status, and the current status is horrible. | commute daily 
along Route 28, and in the northbound direction | always feel like my life is at risk. None of the concepts 
appear to address or solve this problem. 


MassDOT Response 


Thank you for your comment. Improving mobility, connectivity, and safety conditions for all 
modes and users, including bicyclists and pedestrians, are goals for this study. These goals are 
integral to the development and evaluation of alternatives. The most recent Working Group 
meeting held in January 2022 provides additional information on the alternatives development 
process, including bicycle and pedestrian considerations and connections. 


Comment 37 


Name: Alex Frieden 

Date: 08/29/2022 

Response Requested: Respond to me by e-mail 

Topics: Multi-modal Accommodations 

Comment: Would really like to see MassDOT pursue a long term strategy here. | live in 


Somerville in Union Square and would like to be able to bike to get to wegmans on mystic valley parkway 
any time of year any time of day. Right now the current designs really don't seem to make that possible. 
| suggest massDOT look towards some big ask separated grade designs to incentivize safe bike travel. 
The current designs seem to do little more than checking a box. 


MassDOT Response 
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Thank you for your comment. Improving mobility, connectivity, and safety conditions for all 
modes and users, including bicyclists and pedestrians, are goals for this study. Long-term 
alternatives developed for the study include separated bicycle lanes at sidewalk grade 
throughout the project limits of the Circle to improve connectivity, access, comfort, and safety 
for bicyclists. 


Comment 38 


Name: Peter Farlow 

Date: 11/14/2022 

Response Requested: Do not send mea response 

Topics: Multi-modal Accommodations 

Comment: | live in Medford and commute to work by bicycle, passing through Wellington 


Circle. It is really dangerous to bike in! | hope whatever the final design is, it prioritizes safe biking by 
reducing vehicle speed and separating bikes from cars. 


Comment 39 


Name: Amber Rizzo 

Date: 11/24/2022 

Response Requested: Respond to me by e-mail 

Topics: Daily Commute, Design Issues 

Comment: Please improve bike safety in this area. | ride my bike from Malden to Somerville 


to get to work and fear for my life every time. This is extremely dangerous and for bikers and pedestrians 
it’s not easy to navigate safely. 


MassDOT Response 
Response: 


Thank you for your comment. Improving mobility, connectivity, and safety conditions for all 
modes and users, including bicyclists and pedestrians, are goals for this study. These goals were 
integral to the development and evaluation of alternatives, which are shown to improve safety 
compared to the existing Circle. 


Comment 40 


Name: Autumn Davis 

Date: 11/24/2022 

Response Requested: Respond to me by e-mail 
Topics: Design Issues, Traffic 


Comment: | frequently use this area as a pedestrian and do not feel safe. Vehicles run red 
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lights here very often. | have also experienced issues with cars blocking crosswalks, and not being able to 
safely cross. | think the signal work could be improved. 


MassDOT Response 


Thank you for your comment. Improving mobility, connectivity, and safety conditions for all 
modes and users, including bicyclists and pedestrians, are goals for this study. These goals were 
integral to the development and evaluation of alternatives, which are shown to improve safety 
compared to the existing Circle. 


Comment 41 


Name: Chris Burnett 

Date: 11/24/2022 

Response Requested: Do not send mea response 

Topics: Multi-modal Accommodations, Design Issues, Traffic 

Comment: lama resident of Medford and am pleased to see the recent addition of 


BlueBikes station at Wellington Station and in Medford Square. However, going between those locations 
is extremely difficult due to the design of Wellington Circle. It would be great to see fully separated 
pedestrian/cycling paths that keep non-car travelers out of harm's way but still allow for them to 
traverse the intersection in all ways. 


Comment 42 


Name: Sam Archer 

Date: 12/05/2022 

Response Requested: Respond to me by e-mail 

Topics: Multi-modal Accommodations, Design Issues, Traffic 

Comment: As a former resident on the Fellsway in Medford, | say the following from 


experience as a driver and as a transit user/pedestrian: There is no doubt that Wellington Circle is a huge 
obstacle for people who want to walk or bike to amenities. Huge concessions are made in order to 
accommodate people driving cars through during rush hours. It's concerning that vehicle speed and 
throughput seem to be top priorities for this project. Alternatives showing grade separated, high speed 
roads seem like a big step in the wrong direction, encouraging higher volumes of cars and trucks at 
higher speeds. The priority should be to shrink the intersections and add more safe pedestrian crossings, 
and turn Wellington from a series of winding on and off ramps into a well connected commons and 
thoroughfare. Make the existing multimodal station the center of the pedestrian network, so that people 
can use the same safe paths to conveniently reach shops on either side, as well as their buses and trains. 
It's far less costly for people who are driving to wait a little longer, than it is to keep in place unsafe and 
inhospitable conditions which prevent people from walking. 
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MassDOT Response 


Thank you for your comment. Improving mobility, connectivity, and safety conditions for all 
modes and users, including bicyclists and pedestrians, are goals for this study. These goals were 
integral to the development and evaluation of alternatives, which are shown to improve safety 
compared to the existing Circle. 


Comment 43 


Name: Anna Nowogrodzki 

Date: 02/28/2023 

Response Requested: Do not send mea response 

Topics: Daily Commute, Multi-modal Accommodations, Design Issues 

Comment: We need a way (separated from cars) for bikes and pedestrians to get to the 


Wellington T station. Currently | have to cross at the light on the Fellsway, which never gives a walk signal 
across both halves of the highway at the same time, park near the garage (there are also no bike racks 
there), and walk across the enclosed overpass. 


Comment 44 


Name: Jayke Bouche 

Date: 02/28/2023 

Response Requested: Do not send mea response 

Topics: Multi-modal Accommodations, Traffic 

Comment: | regularly come through this area to visit friends, access healthcare, and shop, 


and well, let's say I'm very glad the circle will be overhauled. It is a nightmare to drive through and | 
avoid it at all costs. We absolutely need a safe and separated from cars way for cyclists and pedestrians 
to get through the circle to places on every side of the circle: the shopping plaza, Wellington Station, and 
the river-side park. Currently all of these are separated by a dangerous ocean of cars and very long wait 
times for maybe half a side of the crosswalk. | know it is not impassable, but it feels like it. It is also 
unpleasant and unhealthy to stand between large, fast vehicles and all the fumes they make! 


Comment 45 


Name: Adam Greiner 

Date: 03/01/2023 

Response Requested: Respond to me by e-mail 

Topics: Daily Commute, Design Issues, Traffic 

Comment: Make it a true roundabout without lights. If you can’t do that at least have the 


lanes divided so people can’t switch over at the last minute causing traffic jams. 
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MassDOT Response 


Thank you for your comment. Improving mobility, connectivity, and safety conditions for all 
modes and users are goals for this study. The alternatives development process considered 
various roadway configurations, including roundabouts. Feasible configurations advanced to 
the alternatives analysis phase. The recommended alternative will improve safety and 
connectivity compared to the existing Circle. 


Comment 46 


Name: Jeffrey Brown 

Date: 03/11/2023 

Response Requested: Do not send mea response 

Topics: Multi-modal Accommodations, Design Issues, Traffic 

Comment: Please just make Wellington a simple intersection. MassDOT seems to have a 


unique gift to create massively complicated and confusing intersections that don't seem to take into 
consideration the human element...and frankly it seems like this is part of the reason traffic is so bad in 
the state...unintelligible roadways that don't make sense to a normal person (including people new to 
the area) cause drivers to slow down and perform dangerous maneuvers. 


Comment 47 


Name: Mikayla Rooney 

Date: 04/16/2023 

Response Requested: Respond to me by e-mail 

Topics: Daily Commute, Multi-modal Accommodations, Design Issues 
Comment: 


Thank you for your comment. Improving mobility and connectivity for all modes and users, 
including bicyclists and pedestrians, are goals for this study. These goals have guided the 
development and evaluation of alternatives. 


MassDOT Response 


Thank you for your comment. Improving mobility and connectivity for all modes and users, 
including bicyclists and pedestrians, are goals for this study. These goals have guided the 
development and evaluation of alternatives. 


Comment 48 
Name: Ronnie Odonnell 
Date: 04/18/2023 
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Response Requested: Respond to me by e-mail 


Topics: Design Issues 
Comment: Remove kappys, tattoo parlor, and muffler shop. Also make 9th street a one way 
going east. 


MassDOT Response 


Thank you for your comment. 


Comment 49 


Name: Amanda Shore 

Date: 04/21/2023 

Response Requested: Do not send mea response 

Topics: Daily Commute, Design Issues 

Comment: | live close to Wellington Circle, and cross it most days to commute to work on 


the orange line. | regularly see cars stopped halfway through the intersection, because they got confused 
by all the lights facing different directions. | would love to visit the wonderful Torbert MacDonald park 
more often, but the daunting street crossing from one corner of the circle to the one diagonally across is 
such a mental hurdle that | don’t. | think the traffic should be redesigned to be less confusing to cars that 
don’t go through often, and maybe we need raised pedestrian and bike bridges to allow for faster 
crossings. 


Comment 50 


Name: Amanda Shore 

Date: 04/21/2023 

Response Requested: Respond to me by e-mail 

Topics: Daily Commute 

Comment: | entered my previous comment before doing more research, please add the 


proposed pedestrian bridge over revere beach to Wellington station! It’s a crazy amount of lanes to 
cross, | always take it at a bit of a run so | don’t get caught halfway through. Also, please accept and 
accommodate that pedestrians want to walk up that small hill right after the crosswalk to Wellington (to 
walk straight up to the Starbucks). | have never seen anyone walk all the way around on the larger circle 
to use the sidewalk. Please just add stairs or at least a crosswalk in that parking lot. 


MassDOT Response 


Thank you for your comment. Improving mobility and connectivity for all modes and users, 
including bicyclists and pedestrians, are goals for this study. These goals have guided the 
development and evaluation of alternatives. 


Draft Final Report - Comments and Responses 


Stakeholder Name Stakeholder 


Deniz Karakoyunlu 


rganization 


Message 


Please do not make the pedestrian bridge an option. Build it now, not 20 years later. Please accommodate bikes, pedestrians and pedestrians with disabilities 
with this bridge. This would mean low grade ramps instead of stairs. Prioritize bikes and pedestrians please. Prioritize people living in the neighborhood 
please. 


Response 


Thank you for your comment regarding the Wellington 
Circle Study. Connecting the community and improving 
quality of life are key goals for this study. Any potential 
pedestrian bridge concept developed as part of 
improvements to Wellington Circle would be designed 
in accordance with the Americans with Disabilities Act. 


Jason Cluggish 


One of the main objectives of this project is to improve the quality of life for Wellington Circle residents. A number of features of the proposed long-term 
design seem to do the opposite. Most Wellington Circle residents live off of Middlesex Ave and the numbered streets (9th St., etc) off of it. The long-term 
design removes the ability to turn left from Rt.16 East onto Middlesex Ave. It also makes traveling from Middlesex Ave to Rt. 28 South into a three-signalized 
intersection effort. Finally, the long-term design makes it more difficult to access Stations Landing as a pedestrian than the current configuration. Combined, 
the long-term design plans seem to be punitive to a majority of Wellington Circle residents rather than working to improve their quality of life. 


Thank you for your comment regarding the Wellington 
Circle Study. Improving quality of life is a key goal for 
this study. Important for quality of life is the ability for 
people to move safely through Wellington Circle. As 
any potential concepts progress through the project 
development process, there may be opportunities to 
further facilitate movements through Wellington Circle 
for all users. 


Dana Freitas 


| support the current plans as they support efforts to promote modes of transportation alternative to driving. Any other such projects will have my future 
support. 


Thank you for your comment and support for the 
Wellington Circle Study. 


Lisa Cerrato 


Automobile drivers and car owners are not second class citizens. Not all of us want a car-free future and longer commutes. How can this study promise no 
increased delays in traffic and clearly state that it is desirous to promote alternative means of transportation? The government should not be nudging people 
out of their individual travel options for inferior forms of transportation. Bicycles and the MBTA are by no means, and will never be, the first choice for anyone 
who has another alternative to travel. No one wants to be at the mercy of a 19th century public transit system, particularly as safety and reliability have gone 
backwards. Your vision for the future should include cars. And bicycles are also impractical for most of us. The state has to stop taking excise taxes to make 
driving worse at a time when public transit ridership is plummeting. Wellington Circle was just redesigned (and traffic was made worse!) recently. Nothing 
short of adding more lanes for cars is warranted here. The Encore is building an entertainment district. That requires cars and taxis not bikes and buses. 
Every single errand in this area is becoming completely impossible due to unnecessary bike and bus lanes. Drivers deserve a voice. 


Thank you for your comment regarding the Wellington 
Circle Study. We appreciate your concern about 
accommodating motor vehicle traffic through 
Wellington Circle. The study sought to develop 
alternatives that could enhance safety, and improve 
mobility, connectivity and quality of life. By simplifying 
the roadway geomtery, operations for Wellington Circle 
may allow for more efficient movements for all road 
users, including drivers. 


Nancy Edmunds 


Hi, I'm looking forward to improvements to Wellington, and would like to point out that a significant issue for pedestrians is snow removal. | live at 30 RBP and 
getting across route 16 to get the T after it has snowed is so dangerous that | sometimes work from home - | feel trapped. Even if (IF) the businesses do 
somewhat adequate sidewalk clearing, it's treacherous to try to navigate across the islands, piled high with snow tamped down by pedestrians. Heaven help 
anyone who isn't quick and 100% mobile - no elders or injured or disabled can cross. Without adequate business and municipal snow removal, several 
months of the year will remain dangerous for pedestrians. 


Thank you for your comment and observation 
regarding the Wellington Circle Study. 


Michael Kinkema 


This is still too dangerous for anyone not in a car. It checks the boxes to list it as a multi-modal project, but nobody will ever use it as such. High speeds, 
massive roads/intersections, and no separation for pedestrians makes this a waste of time. There's little point in doing this if you aren't going to do it well. This 
project will still meet all of the criteria for the most dangerous roads to pedestrians(https://www.jtlu.org/index.php/jtlu/article/view/1825) with roads consisting of| 
5 or more lanes contributing to 70% of all pedestrian fatalities and roads with speed limits at 30mph or above contributing to 75% of pedestrian fatalities. 


Thank you for your comment regarding the Wellington 
Circle Study. As any potential concepts progress 
through the project development process, there may 
be opportunities to incorporate additional design 
elements to further enhance safety for all users. 


Ellsworth Fersch 


Hello, and thank you for listening to my comment! The new light pattern is disastrous for people turning left from 16 toward Assembly during the AM commute. 
The light used to let a lot of people go , but now barely anyone can get through each time. And the cars going East on 16 always end up blocking the 
intersection now, so it makes it even worse. The merge into the 3 left-turn lanes on 16 is a mess, with people cutting in and blocking the Westbound 16 
lanes. It wasn't perfect before (how could it be, it is a tough intersection), but now it is so much worse. Please at least change it back to how it was. The vast 
majority of cars at the intersection when | am there are heading left toward Assembly from 16. Shouldn't they get more opportunity to do so instead of giving 
preference to every other direction? 


Thank you for your comment regarding the Wellington 
Circle Study. As any potential concepts progress 
through the project development process, there may 
be opportunities to incorporate additional design 
elements to further improve mobility and connectivity. 


stephen romano 


Recent light change to the Wellington Circle has made traffic worse, although it was never great. People coming from Everett/Chelsea who then want to turn 
left, cutting through 16 onto 26 towards assembly can no longer turn during a green light. Intersection is getting blocked by others who are on 16 going 
towards Chelsea/Everett (this did not exist before the change at least) 


Thank you for your comment regarding the Wellington 
Circle Study. As any potential concepts progress 
through the project development process, there may 
be opportunities to incorporate additional design 
elements to further improve mobility and connectivity. 


Dot Siggins 


To me it seems the simple fix to this intersection is to terminate Middlesex Ave onto Riverside. Do not allow an outlet from Middlesex into the intersection. 
Other fixes include the removal of all business exits and entrances to Wellington circle plaza. That whole lot needs to be redone and have the entrances and 
exits further down the Fellsway. | think by removing Middlesex you also remove all the roundabout type things. If not, remove them and make it a purely 4 way 
intersection with a light. 


Thank you for your comment regarding the Wellington 
Circle Study. As any potential concepts progress 
through the project development process, there may 
be opportunities to incorporate additional design 
elements to further improve connectivity. 


Conor Rachlin 


This transformation cannot come soon enough. | try to avoid cycling through this intersection when possible, but when | need to it feels unsafe to do anything 
but wait for all the pedestrian crossings. The proposed design would be much safer and less chaotic for all road users. On a different note, why no eastbound 
bus lane on Rt. 16 from the circle to Wellington? If you're going to have bus lanes on Rt. 28, why not continue them on the other side of the intersection? 


Thank you for your comment regarding the Wellington 
Circle Study. As any potential concepts progress 
through the project development process, there may 
be opportunities to incorporate additional design 
elements, including integrating bus lanes on Mystic 
Valley Parkway. 


Michael deMello 


Please less pavement. These are PARKways _Less lanes, more trees, pedestrian and bike stuff. State climate goals should be pushing us to reduce 
vehicle miles traveled. 


Thank you for your comment regarding the Wellington 
Circle Study. As any potential concepts progress 
through the project development process, there may 
be opportunities to incorporate additional design 
elements to further improve connectivity and quality of 


Daniel Dauer 


| live 2 blocks from the circle and in general i have a huge respect for it's design. Traveling south on middlesex avenue, there are 2 lanes to turn left onto 16 
east, the 2nd lane from the left is for turns to 16E or fellsway south. On multiple occasions a driver in the left-most lane, which is dedicated to 16E, will not 
only try to go onto fellsway south, but honk as they thought they were in a lane for fellsway south. There are clear signs and i have no idea how this could be 
improved. also the turn onto middlesex avenue from 16E has 2 lengths of duration for green, by default time for about 3-4 cars to pass. during rush hour 
there are times when the long duration should be triggered, but it seems to opt for the long duration very rarely, even when a long queue may be present. 


Thank you for your comment. As any potential 
concepts progress through the project development 
process, there may be opportunities to incorporate 
additional design elements to further improve mobility 
and connectivity. 


kramer Kramer 


Remove all bus and bike lanes and make more room for cars!_ NO BUS or BIKE LANES! 


Thank you for your comment. 


Lillian Worth 


The selected option is definitely the best of the proposed alternatives, however, there are simply too many lanes retained to have a meaningful impact on that 
intersection for pedestrians and cyclists. The green space in the middle is expanded, but it's still an island in a sea of fast moving, polluting cars. | hope that 
this plan can be considered a medium-term intervention, with a long term vision of lane reductions and a drastic road diet. 


Thank you for your comment regarding the Wellington 
Circle Study. As any potential concepts progress 
through the project development process, there may 
be opportunities to incorporate additional design 
elements to further improve mobility and connectivity. 


Peter Farlow 


As a Medford resident living in the Wellington area who commutes via bicycle to work in Boston, | feel like the recommended design addresses my needs. | 
hope that the final design also includes the dedicated bus lanes and that the police enforce non-bus motorists from using this lane. | also love the pedestrian 
bridge; that should definitely be built. 


Thank you for your comment and support for the 
Wellington Circle Study. 


Henry Girolamo 


| read the Wellington draft final report and have no comments 


Thank you for your interest in the Wellington Circle 
Study. 


| am highly in favor of this project. This area currently feels very unsafe to bike through and any improvements to bike and transit infrastructure would be 


Thank you for your comment and support for the 


Robert Pratt greatly appreciated. Wellington Circle Study. 
Thank you for your comment regarding the Wellington 
Circle Study. As any potential concepts progress 
through the project development process, there may 
Still misses a lot here. This intersection is just scary. It is really not realistic to expect a small child or elderly person to cross it to get to the Greenway orto | be opportunities to incorporate additional design 
the grocery store. | think overall this circle, if you can call it one, just misses the mark and the team should go back to the drawing board. This is green elements to further enhance safety and improve 
Alex Frieden washing a 1960s design and doesn't provide the step change improvement for people that live in the area. It's just made for people passing through. mobility and connectivity. 


Andrew Gibson 


All design options are awful for the future. Please reconsider the design of Wellington Circle into something that prioritizes transit, biking, and walking. Please 
reduce car lanes on all the connections roadways and add bus lanes. Please improve biking by adding fully separated bike lanes through the area and making 
use of pedestrian bridges and short crosswalk cycles. Additionally, all designs seem to ignore the existence of the park and Wellington Station. This 
intersection needs to better connect to these areas and accommodate for the future with transit oriented development, more walking, and biking, especially 
with the planned Wellington development on the Mystic river. 


Thank you for your comment regarding the Wellington 
Circle Study. As any potential concepts progress 
through the project development process, there may 
be opportunities to incorporate additional design 
elements to further enhance safety and improve 
mobility and connectivity. 


Christopher Cassa 


"lam very excited to see this extremely dangerous intersection get attention. Despite the extensive work the team has done, | believe it is unfortunately 
missing the mark, and should be taken back to the drawing board. This is a once in a generation (or two) opportunity to re-think this car-centric intersection, 
and to find a better way to make it feel livable and crossable for people outside of motor vehicles. The entire neighborhood has suffered from this car-centric 
design, and we shouldn't just design protected bike lanes and crosswalks around it. We need to fundamentally re-think it, providing exclusive use dedicated 
transit connections and find a way to move people and cars. Even though it would be more expensive and would entrench the same motor vehicle centric 
design, a dutch style elevated Hovenring walkway is an excellent solution if you cannot figure out a way to standardize this intersection in multiple steps 
(https:/Awww.welovecycling.com/wide/2016/1 1/02/dutch-built-elevated-roundabout-just-bikes/). The proposed designs should truly balance the safety, 
experience, and level of service across modes, and right now cars are clearly first class here. This will keeping people from making use of transit and doing 
last mile here outside of cars. 


Thank you for your comment regarding the Wellington 
Circle Study. As any potential concepts progress 
through the project development process, there may 
be opportunities to incorporate additional design 
elements to further enhance safety and improve 
mobility and connectivity. 


Lillian Worth 


City of Medford 


Dear Ms. Niles & MassDOT Project Team, Thank you for the opportunity to participate in the Wellington Circle Study and to comment on the final report. The 
City of Medford is grateful to the project team for their thoughtful analysis of this challenging intersection, and for their commitment to improving conditions for 
all modes of travel. We believe the resulting preferred design, the Long-Term At-Grade Transit Enhanced Alternative, provides the best outcomes of the four 
options considered in the study. This design reduces confusion and conflict points for vehicles, provides faster transit time for bus riders, and improves 
connectivity and safety for people walking and biking. The City of Medford is supportive of advancing this project and it represents a significant improvement 
over existing conditions. However, there are several important points that we would like to emphasize. First, although the selected design is an improvement 
for vulnerable road users, we recommend taking a closer look at additional measures to support walking and biking, including the possibility of grade- 
separated bike & pedestrian infrastructure to create lower-stress roadway crossings. The study mentions a potential pedestrian bridge over Revere Beach 
Parkway, but the initial design concept is limited and only covers one crossing. Longer and more gradually sloped “flyover” style bike & pedestrian bridges, 
similar to the North Bank Bridge in Cambridge or the Frances Appleton Bridge in Boston, could span additional crossings and provide a more comfortable 
experience. In the long term, further vehicle lane reductions should be considered to support a more people-centered streetscape. Second, the recommended 
design does not provide sufficient improvements to green space in the study area. Though there is parkland at the center of the intersection, it remains trapped 
between high-volume roadways. Finally, the City recommends that MassDOT carefully consider the impacts on nearby residents and businesses. The project 
must make every effort to mitigate cut-through traffic that may affect the nearby residential streets, as well as supporting access and circulation to the 
established businesses in the study area. The recommended design represents a significant upgrade over existing conditions and delivers important 
improvements for people traveling to and through Wellington Circle. Nevertheless, this project represents a rare opportunity for a truly transformational impact, 
and the City of Medford urges the project team to consider taking this design even farther towards the goals of safety, connectivity, & access. We look forward 
to working with MassDOT on the advancement of this project. Sincerely, Lillian Worth, City of Medford on behalf of Director Alicia Hunt, Office of Planning, 


Development & Sustainability and Director of Transportation Todd Blake, Office of Engineering 


Thank you for your comment regarding the Wellington 
Circle Study. As any potential concepts progress 
through the project development process, there may 
be opportunities to incorporate additional design 
elements to further enhance safety and improve 
mobility and connectivity. We look forward to 
continuing to work together to advance this important 
effort. 


Emily O'Brien 


Bicycle Advisory Commission 


Dear Wellington Circle Study Group, The Medford Bicycle Advisory Commission has followed this process closely, as Wellington is a crucial connection 
between destinations for our residents, regardless of which mode of transportation they are using. We applaud the goals that were laid out, and we agree that 
of the alternatives presented, the at-grade transit-enhanced does the best job of meeting those goals. However, we still have some reservations about the 
usability of this design from the perspective of people on bicycles. It is still confusing and unintuitive, and we are concerned that using the bicycle facilities even 
just to go straight across will result in a long and confusing process requiring multiple cycles - while motor vehicle traffic making the same movement will be 
able to do it much more efficiently. Additionally, bicycle facilities need to accommodate a wide range of speeds, especially as e-bikes become more common. 
Many of these crossings are likely inappropriate for speeds over 10mph, whereas stronger un-assisted bicyclists and riders with electric-assist bikes will often 
expect to travel double that speed. Several details stand out to us as problematic, both from a usability and a safety perspective: - The design concept appears 
to combine bicycle crossings with pedestrian crosswalks. These two streams of traffic are not the same and do not use the same roadway, so combining them 
will likely increase conflicts between bicyclists and pedestrians, and cause confusion among bicyclists about what they're expected to do. - The method for 
crossing the slip lane at Middlesex Ave to head north on Fellsway is particularly bad because it means that bicyclists will need to make a sharp left turn across 
traffic that they are in the worst possible position to see. The alternative is that bicyclists will need to wait for a dedicated signal phase at each step of the trip 
across; but because this is slow and frustrating, the result is often lower compliance with signals. - There appears to be a missing segment of bike lane east of 
Station Landing, where the proposed cycle track does not connect with the existing bike lane on Revere Beach Parkway. Continuity is important, and care 
must be taken to ensure that any new facilities interface with existing ones in logical ways. - The cycle tracks adjacent to the sidewalk cross over driveways 
and parking lot entrances/exits no fewer than eleven times. Each of these spots is a potential right-hook conflict, as well as a risk of cyclists getting hit by 
vehicles exiting the parking lots without slowing down until they reach the roadway. Ultimately, crossings like this can be safe for pedestrians traveling at 3mph, 
but they are much more problematic for bicyclists traveling between 10 and 20mph. We agree that a pedestrian bridge over Revere Beach Pkwy on the east 
side of the intersection would be helpful for facilitating efficient crossings for a variety of users. But it is important that the and approach ramps be wide enough 
to avoid conflicts between bicyclists and pedestrians, and to prevent collisions between cyclists starting up the ramp and others accelerating down the ramp 
after crossing. Ultimately, the specific details of how this plan is implemented will be crucial, including the specific timing and placement of signals, and 
providing clear and sufficient signage (signage for bicycle facilities is frequently neglected) so that the intersection can be used comfortably by people who 
don't see it on a daily basis and aren't intimately familiar with it, as well as by those who use it every day. To be clear, the alternative proposed in this project is 
a real improvement over current conditions. But as this is a rare opportunity to make a big change, and our community will live with the results for decades. So 
we hope that this proposal is a starting point from which to work toward a design that will enable people of all skill levels to successfully navigate this difficult 
intersection by bicycle. Any bicycle facilities should provide for future use by a higher percentage of riders on e-bikes, and for the larger speed differential 
between the slowest and fastest riders that will also result. Thank you for your hard work on this important intersection. Emily O’Brien Chair, Medford Bicycle 
Advisory Commission 


Thank you for your comment regarding the Wellington 
Circle Study. As any potential concepts progress 
through the project development process, there may 
be opportunities to incorporate additional design 
elements to further enhance safety and improve 
mobility and connectivity. We look forward to 
continuing to work together to advance this important 
effort. 


Aaron Greiner 


Matthew Dezii 


Jessica Farrell 


Blake Shetler 


J Hunter 


While the preferred design is an improvement, the reality is that it will still be a hostile image to walk or bike due to the number and width of of roads in the 
design. In encourage you to make a design that has pedestrian, bike, and transit access at its core with fewer travel lanes and intersections 


Thank you for redesigning this mess. These improvement look promising to streamline and simplify, as well as increase safety for all modes of transport. The 
benefits to bus throughout are welcome. As someone who has driven through this area, nothing about the current alignment makes sense, so this change is 
welcome. As someone who bikes all over greater Boston, this is an area I've long avoided. Now I'd be interested to come through here and see what | might 
be missing and could do so safely. To that point, the at-grade recommended plan of what | support. Pedestrian bridges serve only to make throughput of cars 
faster, at great cost, and by forcing those walking and rolling to take a long detour up many ramps. 


| am a Malden resident and car owner who drives through this area multiple times a week to travel to Medford or Somerville. | am heavily in favor of the long 
term at grade transit enhanced design option. | would much rather leave my car at home and use other modes of transportation to get around this part of the 
region. | support a robust change that will truly center those walking, cycling and taking transit. 


| live in Chelsea, and commute by bike to my job on commercial street in Malden. Currently | avoid the wellington circle area as it has so much car traffic, 
which is dangerous to bike through. If there were more safe infrastructure for bicycling and public transportation such as protected, seperated bike lanes, | 
would be much more likely to pass through the area and visit the stores located there. | would like to see more infrastructure that encourages people to travel 
and commute outside of a vehicle, given vehicle emissions role in furthering climate change. Just this past week, the earth had its hottest day ever recorded, 
so as a society we need to do more to encourage travel and commuting that causes less pollution, such as separated bus and bike lanes. 


Please focus on the safety of pedestrians and cyclists. Then, how we can accommodate more public transportation options like buses (and no, not more 
empty Encore buses! ). Lastly, we should focus on the stream of cars and also making it as safe as possible rather than focusing on convenience. 


Thank you for your comment regarding the Wellington 
Circle Study. As any potential concepts progress 
through the project development process, there may 
be opportunities to incorporate additional design 
elements to further enhance safety and improve 
mobility and connectivity. 


Thank you for your comment and support for the 
Wellington Circle Study. 


Thank you for your comment and support for the 
Wellington Circle Study. 


Thank you for your comment and support for the 
Wellington Circle Study. 


Thank you for your comment regarding the Wellington 
Circle Study. Improving safety for all road users is a 
key goal for this study. As any potential concepts 
progress through the project development process, 
there may be opportunities to further facilitate 
movements through Wellington Circle for all users. 


Ellery Klein 


WalkMedford 


Dear Wellington Circle Study Group, WalkMedford is a group of residents committed to advocating for a more walkable, liveable and safe Medford. We believe 
that our streets and communities should be safe, accessible and pleasant for people of all ages and abilities who are walking and rolling to move within, and to 
and from, their city. We thank you for your work so far on the Wellington Circle intersection, which as was noted in the last meeting, expanded the space for 
private vehicles incrementally and continually over the years, but without a guiding central plan or goal. The resulting current reality is one that feels, and is, 
dangerous for all users, whether in a car or on foot. We commend the goals of increasing safety and multimodality of this intersection for all users, whether on 
foot, cycling, transit or driving, and we agree that all the plans presented do offer an improvement. Along with the MBAC, we agree that of the alternatives 
presented, the at-grade transit-enhanced does the best job of meeting those goals. However, we are concerned that the plan is not bold enough. While we 
applaud reducing the number of crossings necessary to circumnavigate Wellington Circle on foot, we observe that overall there will be fewer pedestrian 
crossing options than before. This is not acceptable: people need multiple safe crossing points. There must be additional crossings of Revere Beach Parkway 
that serve a growing near-transit population, and these should be designed as safe, fully developed at-grade crossings, as pedestrian bridges are difficult and 
off-putting for many users, especially those with mobility challenges.1 This plan assumes that there will be no change in the number of people driving. 
However, if our goals truly include safety, connectivity and environmental justice, then we should be aiming to shift as many people as possible out of cars, and 
support walking, cycling and taking transit.2 With the recent Commonwealth's enactment of laws favoring transit-oriented development, Medford's ongoing re- 
Zoning initiatives, and ongoing development of jobs and housing in the Wellington area, the state of MA is finally moving away from apartment bans and 
towards more dense housing around transit centers. Wellington is a major transit center, with a subway line and eight bus lines that serve surrounding areas. 
Already, plans for re-development of this area will mean that thousands more people can live, shop, travel and work within blocks of this intersection. We do 
not want to build transit-adjacent housing that is, in the end, not transit-oriented or transit-accessible because there is still a dangerous multilane highway 
allowing drivers to speed through their community. This is a major opportunity to move away from the project’s goal of “mitigating congestion.” Instead 
MassDOT should articulate clear statewide goals that aim to reduce VMT (vehicle miles traveled) and to encourage meaningful levels of mode shift that 
prioritize (in this order) people walking, cycling, and taking transit for regional and local trips. With transportation making up 40% of climate emissions in the 
state of Massachusetts3, it is clear that reducing vehicle miles traveled (VMT) by private vehicles also aligns with our climate action goals. A recent WSDOT 
report stated, “We cannot build our way out of congestion, nor the climate or safety crises we face, by continuing to use the same vehicle-capacity strategies 
that contributed to our current challenges.”4 WalkMedford urges MASSDOT to take the opportunity Wellington Circle provides, and act boldly to change our 
transportation priorities in this state. We should go further than the plan put forward in this meeting: reduce lanes, reducing pedestrian obstacles, delays and 
wait times, providing accessible pedestrian crossing options, and planning signals that prioritize cyclist /pedestrian safety as well as buses. Plan for 
construction mitigation and staging to minimize disruption to bus, bike and pedestrian access. Work with the transit authority to increase bus access, frequency 
and reliability and reduce bus travel delays through more bus lanes and signal prioritization. Consider zoning and Transit-Oriented Development overlays and 
other policies to prioritize pedestrian and transit modes, including limits and creative alternatives to private vehicle parking. Lastly, we must think holistically, 
and launch partnerships with major property developers (including the future developer of the Wellington Station air rights,) owners and employers to support 
mode shift and pedestrian-transit use, as has been done at the Assembly area in Somerville. Multiple studies have shown that expanding road capacity does 
not solve road congestion issues.5 As the Medford Bicycle Advisory Commission also points out, “...this is a rare opportunity to make a big change, and our 
community will live with the results for decades.” WalkMedford urges MASSDOT to plan for a state and a transportation system that is truly multimodal, and no 
longer centers private automobiles speeding through our community en masse, but instead truly puts the mobility needs, health and quality of life for residents 
and the greater community first when developing the final plan for Wellington Circle. Regards, WalkMedford Ellery Klein, Chair Martha Ondras Emily Stein 1 
https://www.pedestrians.org/bridges.htm 2 https://slate.com/business/2022/02/car-safety-department-of-transportation-transit-a-plea.html 3 https:// 
www.environmentalleague.org/sustainable-transportation/#:~:text=Responsible%20for%20roughly %2040%25%20of, dollars %20in%20avoided%20healthcare 
%20costs. 4 https://wsdot.wa.gov/sites/default/files/2023-06/VMT-Targets-Final-Report-June2023.pdf 5 https://www.sciencedirect.com/science/article/pii/ 
$0965856423001465?via%3Dihub 


Thank you for your comment regarding the Wellington 
Circle Study. As the existing condition requires multiple} 
crossings to travel between the northwest corner of the} 
Circle to the southwest corner, for example, the long- 
term at-grade alternatives aim to reduce the number of| 
crossings and provide more direct routes that enhance 
pedestrian connectivity. The proposed improvements, 
which aim to increase safety and connectivity, may 
provide opportunities for enhanced multimodal mobility 
throughout the area for the City of Medford and the 
surroundign region. As any potential concepts 
progress through the project development process, 
there may be opportunities to incorporate additional 
design elements to further enhance safety and 
improve mobility and connectivity. We look forward to 
continuing to work together to advance this important 
effort. 


Deborah Burke 


Malden Strategic Planning/Community 
development 


Wellington circle has long been identified as being in need of a revamp. It is not safe for multi modal use. 


Thank you for your comment regarding the Wellington 
Circle Study. The study sought to develop alternatives 
that could enhance safety, and improve mobility, 
connectivity and quality of life throughout the area for 
the City of Medford and the surrounding region. We 
look forward to continuing to work together to advance 
this important effort. 


Wellington Circle is an absolute terror to navigate outside of a car. It's a total disgrace and climate change denial to not allow for pedestrians, bikers, people 
using mobility chairs, etc, to have safe passage, apart from cars, right adjacent to an MBTA station. You are discouraging people from any mode of travel 


Thank you for your comment regarding the Wellington 
Circle Study. The study sought to develop alternatives 
that could enhance safety, and improve mobility, 
connectivity and quality of life. As any potential 
concepts progress through the project development 
process, there may be opportunities to incorporate 
additional design elements to further enhance safety 


Anne Griepenburg *except* via car. You need to provide Complete Streets, reasonable crossing times, and better way finding. and improve mobility and connectivity. 


Karl Alexander 


Mystic River Watershed Association 


July 8, 2023 Hello, I’m writing on behalf of the Mystic River Watershed Association (MyRWA), whose mission is to protect and restore the Mystic River. Our 
vision is a vibrant, healthy and resilient Mystic River Watershed for the benefit of all our community members. MyRWA is working with residents in Medford to 
protect water quality, restore important habitats, build climate resilience, transform parks and paths, inspire youth and grow community. This work is 
exemplified by our active involvement in the development of the Mystic Greenways network, the revitalization of nearby Torbert Macdonald State Park and the 
design of the Wellington Underpass at Route 28, all of which are providing better opportunities for recreation, access to nature, social gatherings and climate 
resiliency to the immediate community. We would like to thank the Massachusetts Department of Transportation (MassDOT) for their continued efforts to study 
multimodal transportation conditions at Wellington Circle in the City of Medford, and believe the study, as drafted, affirms MassDOT’s commitment to complete 
streets design for its roadways. Our comments are three-fold: First, we appreciate inclusion of the following in the study: - Fully contiguous and physically 
separated facilities for people walking and cycling as part of both long-term preferred options - Fully contiguous and separated facilities for people walking as 
part of both short-term options - Transit priority, including bus lanes and floating bus stops, on Route 28 (north of Route 16) and on Route 16 traveling 
westbound. - Preserving the option for a pedestrian bridge over Route 16, east of Route 28. Second, we noticed the following was not included in the study 
and would appreciate their consideration: - Fully contiguous and physically separated facilities for people cycling as part of both short-term preferred options. - 
Separate “crossbike” facilities from “crosswalk” facilities, as MUTCD compliance allows. - A reconsideration of how people riding bicycles will cross the slip lane| 
heading north onto Middlesex Avenue, as crossing compliance at this location may be limited. - Lengthen facilities for people walking and biking eastbound on 
Revere Beach Parkway, so that it can join with existing facilities east of Station Landing. - Raise any driveway facility to match the pedestrian and cycle track 
level, rather than street level, so as to indicate mobility priority for vulnerable road users and reduce vehicle speeds when turning into driveways. - A 
consideration for how the separated cycle tracks will be designed for comfortable use by users traveling on non-motorized wheeled devices (e.g. pedal 
bicycles), as well as Level 1, 2 and 3 motorized wheeled devices (e.g. e-bikes). Third, we would like to share the following considerations as MassDOT 
advances the Wellington Circle project from planning to design: - Optimal solutions to stormwater management, especially nature-based solutions, as the study 
area lies entirely within the FEMA 50-year floodplain and immediately impacts the health of the Mystic River Watershed. - Optimal mitigation of extreme heat, 
including additional tree planting, shade structures, and surface material impacts, as the project area lies entirely within environmental justice communities as 
defined by the Massachusetts Executive Office of Energy and Environmental Affairs. - Extending the project area to the Wellington Bridge, so that multimodal 
facilities in the project flow in a contiguous manner to the facilities being built as part of the Wellington Underpass project. - A greater appreciation of the value 
this project has in reducing vehicle miles traveled throughout the greater boston region, as well as Wellington’s existence as a center for transit-oriented 
development. Any and all efforts should be made to design Wellington Circle using traffic models which have desired average daily traffic (ADT) volumes lower 
than today’s status quo, or ones that assume future regional growth causes increased traffic volumes. We look forward to engaging MassDOT and the City of 
Medford as the project advances, and appreciate MassDOT’s continued efforts to center community engagement in the project. Thank you for your continued 


dedicated work and partnership, Karl Alexander Greenways Program Manager Mystic River Watershed Association 


Thank you for your comment and support for the 
Wellington Circle Study. The Transit Enhanced 
Alternative was selected as the recommended 
alternative to move forward for implementation as it 
provides the most benefits across all factors evaluated 
and aligns with the Section 61 Finding for the Encore 
Boston Harbor casino, which provided funding to 
examine alternatives for long-term improvements to 
Wellington Circle. As Wellington Circle progresses 
through the project development process, there may 
be opportunities to incorporate additional design 
elements to further enhance safety, and improve 
mobility, connectivity, and quality of life. We look 
forward to continuing to work together to advance this 
important effort. 
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Appendix B - Population and Employment Projections for Transportation 
Analysis Zones 


This appendix provides estimated employment and population for 2018 and for 2040 under 
three scenarios: the baseline 2040 model by the Central Transportation Planning Staff (CTPS) 


as modified by CTPS for the Wellington Circle Study; a scenario in which only under- 
construction and proposed development as of 2022 occurs, and the Enhanced Development 
Scenario, which adds densification of select areas to the under-construction and proposed 


development. 


Estimates are provided for Transportation Analysis Zones (TAZs) — the analysis blocks of the 
CTPS model. See Figures 4.2.8-4 and 4.2.8-5 for a map of where these zones are located. 


Employment Projections by TAZ for Wellington Circle Study Area 


Municipality 2018 CTPS Emp | 2040 CTPS Emp 2040 Dev Emp 2040 Enh Emp 
502 Everett 3,635 5,013 5,153 8,480 
503 Everett 2,561 2,555 2,555 6,673 
508 Everett 527 529 529 809 
528 Malden 1,160 1,164 1,164 2,026 
543 Malden 1,021 1,018 1,018 1,179 
551 Medford 1,436 1,446 1,446 3,768 
552 Medford 920 921 921 2,246 
559 Medford 899 901 947 1,243 
560 Medford 1,289 1,848 1,848 3,048 
561 Medford 304 305 305 1,290 
562 Medford 219 220 220 859 
563 Medford 1,016 1,018 1,018 3,088 
564 Medford 811 803 803 3,932 
565 Medford 1,566 1,715 1,856 4,188 
566 Medford 306 307 307 442 
567 Medford 290 291 291 290 
591 Somerville 637 1,049 1,049 1,315 
592 Somerville 524 1,992 4,566 4,577 
593 Somerville 222 2,305 2,305 2,424 
594 Somerville 1,670 3,338 5,022 5,223 
595 Somerville 642 818 3,127 5,576 
596 Somerville 50 51 51 50 
597 Somerville 215 216 216 215 
599 Somerville 281 431 457 307 


tel 781-539-6700 


101 Station Landing, Suite 410 


Medford, MA 02155 
www.camsys.com 


fax 781-539-6701 


Population Projections by TAZ for Wellington Circle Study Area 


TAZ Municipality 2018 CTPS Pop | 2040 CTPS Pop 2040 Dev Pop | 2040 Enh Pop 
502 Everett 1,519 1,557 1,557 11,712 
503 Everett 871 936 1,567 12,431 
508 Everett 3,526 3,876 3,937 4,336 
528 Malden 0 0 0 3,158 
543 Malden 3,006 3,316 3,316 3,583 
551 Medford 596 664 1,244 4,726 
552 Medford 2,168 2,389 2,389 3,931 
559 Medford 1,382 1,575 1,575 1,778 
560 Medford 2,075 1,946 1,946 4,414 
561 Medford 1,739 1,975 2,227 3,302 
562 Medford 1,891 2,046 2,046 2,742 
563 Medford 0 0 0 2,754 
564 Medford 0 0) 0 4,148 
565 Medford 677 1,667 3,077 5,385 
566 Medford 4,279 4,966 4,966 4,460 
567 Medford 3,254 3,718 4,156 3,692 
591 Somerville 1,289 1,558 1,661 2,464 
592 Somerville 0 547 969 2,760 
593 Somerville 0 2,583 2,583 3,483 
594 Somerville 1,495 2,213 2,863 5,102 
595 Somerville 0) 0 0 4,153 
596 Somerville 1,230 1,352 1,352 1,230 
597 Somerville 2,052 2,160 2,160 2,052 
599 Somerville 2,023 2,183 2,553 2,393 
CAMBRIDGE y 
ae = SYSTEMATICS 
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TECHNICAL MEMORANDUM 


DATE: November 22, 2022 

TO: MassDOT 

FROM: Joe Delorto, Ben Dowling, and Betsy Harvey, 
Central Transportation Planning Staff 

RE: Wellington Circle Environmental Justice Analysis 


The purpose of this environmental justice (EJ) analysis is to assess three 
Wellington Circle build alternatives to determine whether they may cause 
disproportionate burdens for minority populations or low-income populations 
(collectively referred to as EJ populations) in the study area. Disproportionate 
burdens and disproportionate benefits refer to potential future effects that would 
disproportionately affect minority or low-income populations compared to 
nonminority or non-low-income populations, respectively. Adverse effects may be 
either a delay or denial of benefits (disproportionate benefits) or an imposition of 
burdens (disproportionate burdens). This EJ analysis assessed a suite of 12 
metrics to identify any likely disproportionate benefits or burdens that are 
projected to occur by 2040. 


1 METHODOLOGY 


1.1 Study Area 


The study area encompasses the communities of Everett, Malden, Medford, and 
Somerville, Massachusetts. The area includes those populations who are most 
likely to be affected by the realignment of Wellington Circle. 


1.2 Minority and Low-Income Populations Defined 


A minority person is defined as someone who identifies as American Indian or 
Alaska Native; Asian; Native Hawaiian or other Pacific Islander; Black or African 
American; some other race other than White; and/or Hispanic or Latino/a/x in the 
2010 US Census. Within the study area, about 36 percent of the population 
identifies as minority. The low-income population includes people whose family 
income is less than or equal to 200 percent of the federal poverty level, as 


Civil Rights, nondiscrimination, and accessibility information is on the last page. 
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reported in the 2010—14 American Community Survey (ACS).' Within the study 
area, about 31 percent of households have low incomes. For the purposes of the 
analysis, it was assumed that the percent of the total population for both 
population groups would remain unchanged in 2040 and that the growth rate 
would be the same as that forecast for the overall population in the region. 


Transportation analysis zones are the geographic basis for this EJ analysis; there 
are 123 TAZs in the study area.* Figure 1 shows the percent of minority 
population in TAZs in the study area. Figure 2 shows the percent of low-income 
population in the study area TAZs. 


' Data from the 2010-14 ACS were used because ACS data must be adjusted to the 2010 
population and household totals in order to assign census populations and households to 
transportation analysis zones (TAZs). 

2 The TAZ is the most commonly used unit of geography in regional travel demand models. 
The spatial extent of TAZs typically ranges from very large (less densely developed) areas in 
suburban communities to areas as small as city blocks or buildings in more densely 
developed central business districts. 
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Figure 1 
Map of Study Area Transportation Analysis Zones by Percent Minority 
Population 


Highways Percent Minority Population 
Interstate = 0% - 18% 
___. MA State Route — 18% ~ 29% 
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| 43% - 52% 
[ Municipal boundary =| 52% - 79% 
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Figure 2 
Map of Study Area Transportation Analysis Zones by Percent Low-Income 
Households 


Highways Percent Low-Income 
Households 
———»_ Interstate 
[| 0% - 24.4% 
comes MA State Route [| 24.4% - 31.3% 
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1.3 


Conducting the Environmental Justice Analysis 


As part of the Boston Region Metropolitan Planning Organization’s 2019 Long- 
Range Transportation Plan (LRTP), Destination 2040, Central Transportation 
Planning Staff (CTPS) revised its approach to conducting EJ analyses to better 
reflect the likelinood and magnitude of potential impacts to minority populations 
and low-income populations that may occur as a result of transportation 
investments. It uses a forecasting error to determine when impacts would likely 
be outside of the bounds of the uncertainty inherent to travel demand modeling.° 


As in any attempt to forecast the future, travel demand modeling is subject to 
uncertainty. The regional travel demand model used to conduct the EJ analysis is 
a complex assembly of data inputs, assumed travel behaviors, statistical 
relationships, and algorithms. A forecasting error is a statistical measure of the 
difference between a forecasted value for a metric and its “true” value. It is 
unknown for the unobserved future; however, an interval of values can be 
estimated (upper and lower bounds), with a high degree of confidence, within 
which the true value of the metric should lie. 


Values indicating impacts to each population group—whether benefits or 
burdens—that fall outside of the upper and lower bounds identified with the 
forecasting error are considered likely to occur; those that do not are considered 
unlikely to occur. Therefore, when the results of the analysis show that there will 
be no benefit or burden for the EJ population, the value is less than the 
forecasting error. In such a case, we cannot say with a high degree of confidence 
that the impact will actually occur. Conversely, when the results show there will 
be a benefit or a burden, the value is greater than the forecasting error and there 
is a high degree of confidence that the projected impact will occur. 


Accounting for uncertainty in the EJ analysis is important because of the need to 
address disproportionate benefits or burdens if the analysis finds that impacts are 
likely to occur. If the model predicts such an impact, it is important to be confident 
that the forecasted impact is due to real and likely project impacts and not just an 
artifact of the modeling process. Knowing the uncertainty concerning a 
forecasted metric is particularly important when forecasting to distant future 
years, say 20 years or more, as is the case with Wellington Circle. By using this 
approach, this methodology will help decision-makers understand the model’s 
limitations—as no travel demand model can predict future impacts with 
certainty—and ensure Wellington’s decision-making process reflects these 
limitations as well as the model’s strengths. If the EJ analysis predicts that an 
impact exceeds the forecasting error, MassDOT can be confident that it will likely 


3 The forecasting error for each metric can be found in Appendix A. 
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occur. Resources can then be allocated to address these impacts rather than 
impacts that are unlikely to occur. This new approach will also give the public 
more confidence in the results. Using forecasting error is an objective and 
consistent way to quantify the significance of any given impact. 


Metrics 


This analysis assessed 12 metrics within three categories—access to 
opportunities metrics, mobility metrics, and environmental metrics—on the 
minority, nonminority, low-income, and non-low-income populations in the study 
area: 


e Access to opportunities metrics* 
o Access to jobs within a 30-minute highway trip 
Access to jobs within a 60-minute transit trip 
Access to retail opportunities within a 30-minute highway trip 
Access to retail opportunities within a 60-minute transit trip 
Access to two- and four-year institutions of higher education within 
a 20-minute highway trip 
o Access to two- and four-year institutions of higher education within 
a 40-minute transit trip 
e Mobility metrics 
o Average travel time for transit trips produced in the study area 
TAZs 
o Average travel time for transit trips attracted to study area TAZs 
o Average travel time for highway trips produced in study area TAZs° 
o Average travel time for highway trips attracted to study area TAZs 
e Environmental metrics 
o Carbon monoxide (CO) emissions per square mile 
o Congested vehicle-miles traveled (VMT) per square mile 


O--Or-O..O 


The access to opportunities metrics measure the number of destinations (jobs, 
retail, or education) that are reachable within a given travel time by highway or 
transit for every TAZ within the study area. The population-weighted average 
number of destinations was calculated for the total minority, nonminority, low- 
income, and non-low-income populations within the study area, based on each 
population’s respective share within each TAZ. The access to retail opportunities 
metric uses retail jobs as a proxy for retail opportunities, and the access to higher 


4 The access to jobs and retail metrics were developed for Destination 2040 and reflect the 
unweighted average travel times to jobs reported in the ACS. Given a lack of data about 
average travel times to institutes of higher education, the travel time threshold of 40 minutes 
remained unchanged from the previous LRTP. 

5 Highway trips consist of automobile and truck trips taken on any road in the study area. It 
does not include bus trips. 
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education metric uses enrollment in two- and four-year institutes of higher 
education as a proxy for access to higher education. 


The mobility metrics measure the door-to-door travel time for mode-specific trips 
produced in and attracted to TAZs in the study area. The population-weighted 
average number of destinations was calculated for the total minority, nonminority, 
low-income, and non-low-income populations based on their respective shares 
within all TAZs in the study area. Trips attracted to TAZs are those trips attracted 
to destinations such as retail, employment, and education institutions within the 
study area. They originate from either households within the study area or from 
outside of the study area. Trips produced in TAZs are those trips generated by 
households (trip generation varies based on household income, the number of 
cars available to the household, and the number of people in the household, 
among other characteristics). The trips end either within another TAZ in the study 
area or outside of the study area. 


The two environmental metrics assess congested VMT and CO emissions per 
square mile. Both are calculated based on highway trips, but not transit trips. 
Congested VMT is defined as the VMT for links in which the volume-to-capacity 
ratio exceeds 0.75. To account for variations in TAZ sizes and to reflect the 
concentration of emissions, each of the environmental metrics was normalized by 
the area of the TAZ and thereby expressed as a per square mile measure. 


Identifying Potential Disproportionate Benefits and Burdens 


The EJ analysis methodology involved comparing the projected impacts on 
minority populations to those on nonminority populations and those on low- 
income populations to those on non-low-income populations. First, for each 
Wellington Circle alternative, two model scenarios for the year 2040 were run 
that analyzed each of the 12 metrics. One scenario was run in which the 
transportation network included the alternative’s improvements (build scenario), 
and one scenario was run where the transportation network did not include the 
improvements (no-build scenario). Each scenario model run produced results for 
each population. 


Then, no-build scenario results were subtracted from the build scenario results 
for each population to determine projected impacts of that alternative. An impact 
to either an EJ or non-EJ population that was greater than the forecasting error 
meant that there would be an impact to that population. Then, if there was an 
impact, it was determined whether the impact was a benefit (such as a decrease 
in CO emissions) or a burden (such as an increase in CO emissions). 
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Finally, the benefit or burden for the EJ population was compared to that of the 
respective non-EJ population. If the EJ population was projected to receive a 
greater burden than the non-EJ population, then a disproportionate burden was 
indicated. If the non-EJ population was projected to receive less of a benefit than 
the non-EJ population, then a disproportionate benefit was indicated. (The 
forecasting error was applied only to the projected impact of each alternative on 
each of the four populations, as the purpose of the forecasting error is to 
distinguish between those impacts that are likely to occur and those that are not 
likely to occur. The determination of a benefit or burden for the EJ population is 
made separately, after the forecasting error is taken into consideration.) 


ANALYSIS RESULTS 
Alternative 1: “Square” Concept Alternative 


Alternative 1 simplifies the Wellington intersection and creates greenspace 
including a town square feature. 


Access to Opportunities Metrics 


Tables 1 and 2 show the results of the access to jobs, access to retail, and 
access to higher education metrics for Alternative 1. Highway-based results are 
shown in Table 1; transit-based results are shown in Table 2. Minority and low- 
income populations are not expected to see a change in access to jobs, retail, or 
higher education opportunities by highway or by public transit, nor will the 
nonminority and non-low-income populations, resulting in no disproportionate 
benefits or burdens. 


Table 1 
Highway Access to Opportunities Metric Results for Alternative 1 


Access to Retail Opportunities by | Access to Higher Education by 


Access to Jobs by Highway Highway Highway 
Disproportionate Disproportionate Disproportionate 
Impact on EJ Benefit or Impact on EJ Benefit or Impact on EJ Benefit or 
Population Populations Burden? Populations Burden? _— Populations Burden? 
Minority 
None No None No None No 
Non-minority 
Low-income 
Non-low- None No None No None No 
income 


EJ = environmental justice. 
Source: Central Transportation Planning Staff. 
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Table 2 
Transit Access to Opportunities Metric Results for Alternative 1 


Access to Retail Opportunities Access to Higher Education by 


Access to Jobs by Transit by Transit Transit 
Impact on Disproportionate Disproportionate Disproportionate 
EJ Benefit or Impact on EJ Benefit or Impact on EJ Benefit or 
Population Populations Burden? Populations Burden? Populations Burden? 
Minority 
None No None No None No 
Non-minority 
Low-income 
Non-low- None No None No None No 
income 


EJ = environmental justice. 
Source: Central Transportation Planning Staff. 


Mobility Metrics 


Tables 3 and 4 show the results of the highway and transit trip attraction and 
production travel-time metrics for the “Square” alternative. In Table 3, results 
show there is not expected to be a change in highway travel times for the 
minority or low-income populations, nor is there expected to be a change in 
highway travel times for the nonminority or non-low-income populations, resulting 
in no disproportionate impacts. Table 4 shows an identical finding for transit 


travel times. 
Table 3 
Mobility Metric Results for Highway Trips for Alternative 1 
Average Highway Travel Time: Average Highway Travel Time: 
Trip Attractions Trip Productions 
Impact on EJ Disproportionate Impact on EJ Disproportionate 
Population Populations Benefit or Burden? Populations Benefit or Burden? 
Minority 
None No None No 
Non-minority 
Low-income 
Non-low- None No None No 
income 


EJ = environmental justice. 
Source: Central Transportation Planning Staff. 
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Table 4 
Mobility Metric Results for Transit Trips for Alternative 1 
Average Transit Travel Time: Average Transit Travel Time: 
Trip Attractions Trip Productions 
Impact on EJ Disproportionate Impact on EJ Disproportionate 
Population Populations Benefit or Burden? Populations Benefit or Burden? 
Minority 
None No None No 
Non-minority 
Low-income 
None No None No 


Non-low-income 


EJ = environmental justice. 
Source: Central Transportation Planning Staff. 


Environmental Metrics 


Table 5 shows the EJ analysis results for congested VMT per square mile and 
CO emissions per square mile metrics for Alternative 1. These results show that 
there is not expected to be a change in VMT or CO for the minority or low-income 
populations, nor is there expected to be a change in VMT or CO for nonminority 
or non-low-income populations, resulting in no disproportionate impact. 


Table 5 
Environmental Metric Results for Alternative 1 
Congested VMT CO Emissions 
Impact on EJ Disproportionate Impact on EJ Disproportionate 

Population Populations Benefit or Burden? Populations Benefit or Burden? 
Minority 

None No No None 
Non-minority 
Low-income 

None No No None 


Non-low-income 


CO = carbon monoxide. EJ = environmental justice. VMT = vehicle-miles traveled. 
Source: Central Transportation Planning Staff. 


2.2 Alternative 2: “Grade Separated” Concept Alternative 


Alternative 2 features a grade-separated, elevated east-west structure for Route 
16. 
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Access to Opportunities Metrics 


Tables 6 and 7 show the results of the access to jobs, access to retail, and 
access to higher education metrics for Alternative 2. Highway-based results are 
shown in Table 6; transit-based metrics are shown in Table 7. Minority and low- 
income populations are not expected to see a change in access to job, retail, or 
higher education opportunities by highway or by public transit, nor will the 
nonminority and non-low-income populations, resulting in no disproportionate 
benefits or burdens. 


Table 6 
Highway Access to Opportunities Metric Results for Alternative 2 


Access to Retail Opportunities Access to Higher Education by 


Access to Jobs by Highway by Highway Highway 
Disproportionate Disproportionate Disproportionate 
Impact on EJ Benefit or Impact on EJ Benefit or Impact on EJ Benefit or 
Population Populations Burden? Populations Burden? Populations Burden? 
Minority 
None No None No None No 
Non-minority 
Low-income 
Non-low- None No None No None No 
income 


EJ = environmental justice. 
Source: Central Transportation Planning Staff. 


Table 7 
Transit Access to Opportunities Metric Results for Alternative 2 


Access to Retail Opportunities Access to Higher Education by 


Access to Jobs by Transit by Transit Transit 
Disproportionate Disproportionate Disproportionate 
Impact on EJ Benefit or Impact on EJ Benefit or Impact on EJ Benefit or 
Population Populations Burden? Populations Burden? Populations Burden? 
Minority 
None No None No None No 
Non-minority 
Low-income 
Non-low- None No None No None No 
income 


EJ = environmental justice. 
Source: Central Transportation Planning Staff. 
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Mobility Metrics 

Tables 8 and 9 show the results of the highway and transit trip attraction and 
production travel-time metrics for Alternative 2. In Table 8, results show there is 
not expected to be a change in highway travel times for the minority or low- 
income populations, nor is there expected to be a change in highway travel times 
for the nonminority or non-low-income populations, resulting in no 
disproportionate impacts. Table 9 shows an identical finding for transit travel 


times. 
Table 8 
Mobility Metric Results for Highway Trips for Alternative 2 
Average Highway Travel Time: Average Highway Travel Time: 
Trip Attractions Trip Productions 
Impact on EJ Disproportionate Impact on EJ Disproportionate 

Population Populations Benefit or Burden? Populations Benefit or Burden? 
Minority 

None No None No 
Non-minority 
Low-income 

None No None No 


Non-low-income 


EJ = environmental justice. 
Source: Central Transportation Planning Staff. 


Table 9 
Mobility Metric Results for Transit Trips for Alternative 2 
Average Transit Travel Time: Average Transit Travel Time: 
Trip Attractions Trip Productions 
Impact on EJ Disproportionate Impact on EJ Disproportionate 
Population Populations Benefit or Burden? Populations Benefit or Burden? 
Minority 
None No None No 
Non-minority 
Low-income 
None No None No 


Non-low-income 


EJ = environmental justice. 
Source: Central Transportation Planning Staff. 


Environmental Metrics 


Table 10 shows the EJ analysis results for congested VMT per square mile and 
CO emissions per square mile metrics for Alternative 2. These results show that 
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2.2 


there is not expected to be a change in VMT or CO for the minority or low-income 
populations, nor is there expected to be a change in VMT or CO for nonminority 
or non-low-income populations, resulting in no disproportionate impact. 


Table 10 
Environmental Metric Results for Alternative 2 
Congested VMT CO Emissions 
Impact on EJ Disproportionate Impact on EJ Disproportionate 

Population Populations Benefit or Burden? Populations Benefit or Burden? 
Minority 

None No None No 
Non-minority 
Low-income 

None No None No 


Non-low-income 


CO = carbon monoxide. EJ = environmental justice. VMT = vehicle-miles traveled. 
Source: Central Transportation Planning Staff. 


Alternative 3: “Triangle Transit Priority” Alternative 


Alternative 3 is similar to Alternative 1, except instead of creating a town square 
feature, it creates a triangular park and features bus-only transit lanes. 


Access to Opportunities Metrics 


Tables 11 and 12 show the results of the access to jobs, access to retail, and 
access to higher education metrics for Alternative 3. Highway-based results are 
shown in Table 11; transit-based metrics are shown in Table 12. Minority and 
low-income populations are not expected to see a change in access to job, retail, 
or higher education opportunities by highway or by public transit, nor will the 
nonminority and non-low-income populations, resulting in no disproportionate 
benefits or burdens. 
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Table 11 
Highway Access to Opportunities Metric Results for Alternative 3 


Access to Retail Opportunities Access to Higher Education by 


Access to Jobs by Highway by Highway Highway 
Disproportionate Disproportionate Disproportionate 
Impact on EJ Benefit or Impact on EJ Benefit or Impact on EJ Benefit or 
Population Populations Burden? Populations Burden? Populations Burden? 
Minority 
None No None No None No 
Non-minority 
Low-income 
Non-low- None No None No None No 
income 


EJ = environmental justice. 
Source: Central Transportation Planning Staff. 


Table 12 
Transit Access to Opportunities Metric Results for Alternative 3 


Access to Retail Opportunities Access to Higher Education by 


Access to Jobs by Transit by Transit Transit 
Disproportionate Disproportionate Disproportionate 
Impact on EJ Benefit or Impact on EJ Benefit or Impact on EJ Benefit or 
Population Populations Burden? Populations Burden? Populations Burden? 
Minority 
None No None No None No 
Non-minority 
Low-income 
Non-low- None No None No None No 
income 


EJ = environmental justice. 
Source: Central Transportation Planning Staff. 


Mobility Metrics 


Tables 13 and 14 show the results of the transit and highway trip attraction and 
production travel-time metrics for Alternative 3. In Table 13, results show there is 
not expected to be a change in highway travel times for the minority or low- 
income populations, nor is there expected to be a change in highway travel times 
for the nonminority or non-low-income populations, resulting in no 
disproportionate impacts. Table 14 shows an identical finding for transit travel 
times. 
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Table 13 
Mobility Metric Results for Highway Trips for Alternative 3 
Average Highway Travel Time: Average Highway Travel Time: 
Trip Attractions Trip Productions 
Impact on EJ Disproportionate Impact on EJ Disproportionate 
Population Populations Benefit or Burden? Populations Benefit or Burden? 
Minority 
None No None No 
Non-minority 
Low-income 
None No None No 


Non-low-income 


EJ = environmental justice. 
Source: Central Transportation Planning Staff. 


Table 14 
Mobility Metric Results for Transit Trips for Alternative 3 
Average Transit Travel Time: Average Transit Travel Time: 
Trip Attractions Trip Productions 
Impact on EJ Disproportionate Impact on EJ Disproportionate 
Population Populations Benefit or Burden? Populations Benefit or Burden? 
Minority 
None No None No 
Non-minority 
Low-income 
None No None No 


Non-low-income 


EJ = environmental justice. 
Source: Central Transportation Planning Staff. 


Environmental Metrics 

Table 15 shows the EJ analysis results for congested VMT per square mile and 
CO emissions per square mile metrics for Alternative 3. These results show that 
there is not expected to be a change in VMT or CO for the minority or low-income 
populations, nor is there expected to be a change in VMT or CO for nonminority 
or non-low-income populations, resulting in no disproportionate impact. 
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Table 15 
Environmental Metric Results for Alternative 3 
Congested VMT CO Emissions 
Impact on EJ Disproportionate Impact on EJ Disproportionate 

Population Populations Benefit or Burden? Populations Benefit or Burden? 
Minority 

None No None No 
Non-minority 
Low-income 

None No None No 


Non-low-income 


CO = carbon monoxide. EJ = environmental justice. VMT = vehicle-miles traveled. 


Source: Central Transportation Planning Staff. 


Appendix A: Margins of Error for Environmental Justice Metrics 
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APPENDIX A: MARGINS OF ERROR FOR ENVIRONMENTAL JUSTICE METRICS 


To account for the inherent uncertainty in modeling and ensure meaningful 
outputs from the environmental justice (EJ) evaluation process, margins of error 
have been calculated for each metric and population group studied in the EJ 
analysis. For a project alternative to have a measurable “impact” to a population 
in a given metric, the change in that metric between the no-build and build 
scenarios must be outside the corresponding margin of error. Margins of error 
vary between metrics and population groups depending on the characteristics of 
the model and the uncertainties of different model inputs and processes. Margins 
of error are shown in Table A-1. 
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Table A-1 
Margins of Error for Environmental Justice Metrics 
Non-low- 

Minority Non-minority Low-income income 

population population population population 

margin of error marginoferror marginoferror margin of error 
Metric (percent) (percent) (percent) (percent) 
Access to jobs 
by highway 44.2 50.7 45.6 48.6 
Access to jobs 
by transit 3.3 6.2 3.7 5.0 
Access to retail 
by highway 36.6 45.3 39.1 41.9 
Access to retail 
by transit 9.1 16.6 10.2 13.7 


Access to higher 
education by 
highway 54.6 71.2 51.9 66.6 


Access to higher 
education by 
transit 3.5 5.8 3.4 4.6 


Congested VMT 
per square mile 16.3 22.6 16.5 20.3 


CO emissions 
(kilograms) 11.9 17.2 12.6 15.4 


Average 

highway 

attraction travel 

time (minutes) 13.9 13.1 13.2 13.2 


Average 

highway 

production travel 

time (minutes) 13.2 13.2 13.1 13.3 


Average transit 
attraction travel 
time (minutes) 14.5 12.5 13.0 12.2 


Average transit 
production travel 
time (minutes) 17.3 15.5 16.1 15.7 


CO = carbon monoxide. VMT = vehicle miles traveled. 
Source: Central Transportation Planning Staff. 
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Wellington Circle Environmental Justice Analysis November 22, 2022 


The Boston Region Metropolitan Planning Organization (MPO) operates its programs, services, and activities in 
compliance with federal nondiscrimination laws including Title VI of the Civil Rights Act of 1964 (Title V1), the Civil 
Rights Restoration Act of 1987, and related statutes and regulations. Title VI prohibits discrimination in federally 
assisted programs and requires that no person in the United States of America shall, on the grounds of race, color, or 
national origin (including limited English proficiency), be excluded from participation in, denied the benefits of, or be 
otherwise subjected to discrimination under any program or activity that receives federal assistance. Related federal 
nondiscrimination laws administered by the Federal Highway Administration, Federal Transit Administration, or both, 
prohibit discrimination on the basis of age, sex, and disability. The Boston Region MPO considers these protected 
populations in its Title VI Programs, consistent with federal interpretation and administration. In addition, the Boston 
Region MPO provides meaningful access to its programs, services, and activities to individuals with limited English 
proficiency, in compliance with U.S. Department of Transportation policy and guidance on federal Executive Order 
13166. 


The Boston Region MPO also complies with the Massachusetts Public Accommodation Law, M.G.L. c 272 sections 
92a, 98, 98a, which prohibits making any distinction, discrimination, or restriction in admission to, or treatment in a 
place of public accommodation based on race, color, religious creed, national origin, sex, sexual orientation, 
disability, or ancestry. Likewise, the Boston Region MPO complies with the Governor's Executive Order 526, section 
4, which requires that all programs, activities, and services provided, performed, licensed, chartered, funded, 
regulated, or contracted for by the state shall be conducted without unlawful discrimination based on race, color, age, 
gender, ethnicity, sexual orientation, gender identity or expression, religion, creed, ancestry, national origin, disability, 
veteran's status (including Vietnam-era veterans), or background. 


A complaint form and additional information can be obtained by contacting the MPO or at 
htto:/Awww.bostonmpo.org/mpo_non_ discrimination. 


To request this information in a different language or in an accessible format, please contact 


Title VI Specialist 

Boston Region MPO 

10 Park Plaza, Suite 2150 
Boston, MA 02116 


civilrights@ctps.org 


By Telephone: 
857.702.3700 (voice) 


For people with hearing or speaking difficulties, connect through the state MassRelay service: 
e Relay Using TTY or Hearing Carry-over: 800.439.2370 
e Relay Using Voice Carry-over: 866.887.6619 
e Relay Using Text to Speech: 866.645.9870 


For more information, including numbers for Spanish speakers, visit https:/Awww.mass.gov/massrelay. 
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Wellington Circle Study 


Appendix D: 
Environmental, Noise, 
Air Quality 


e D-1: Existing Environmental Conditions Report 


e D-2: Central Transportation Planning Staff (CTPS) Emissions Factors 
Technical Memorandum 
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1 INTRODUCTION 


The Massachusetts Department of Transportation (MassDOT) is conducting a Wellington Circle 
Transportation Planning Study to evaluate the existing and multimodal transportation conditions at 
Wellington Circle in the City of Medford, Middlesex County, Massachusetts. The study will develop and 
evaluate alternatives in the context of vehicular, bicycle and pedestrian use, transit use, land use, and cost, 


as well as resulting economic, social, and cultural impacts. 


In support of these efforts, the purpose of this Existing Environmental Conditions Report is to understand 
the environmental conditions early in the planning process and use the information to guide decisions 
regarding the development of alternatives and inform the environmental review process during a future 
design phase. The immediate project study area was defined to ensure the appropriate communities and 
resources are considered throughout the planning process (see Figures 1-6 below). 


A summary of the key environmental resources and compliance considerations are provided in Table 1 
below. Major considerations are Wellington Circle and associated parkways, as well as Mystic River 
Reservation being subject to the jurisdiction of Section 106 of the National Historic Preservation Act and 
Section 4(f) of the U.S. Department of Transportation Act. A thorough analysis of impacts to Wellington 
Circle associated with any of the Study alternatives will therefore be required. Coordination with the Federal 
Highway Administration (FHWA), Massachusetts Historical Commission, Advisory Council on Historic 
Preservation, the Medford Historical Commission, and other interested parties will be required as the 
project enters a subsequent design phase. Impacts to the Mystic River should also be considered due to the 
presence of protected resources (e.g., wetlands, Waters of the US (WOTUS), Endangered and Threatened 
Species Habitat (Atlantic Sturgeon), and floodplains (1% Annual Chance Flood Hazard). 


Table 1 Key Environmental Resources and Compliance Considerations 


Protected 
Federal Compliance State Compliance 
Resources 
Mystic Ri Clean Water Act; Section 404 and Massachusetts Wetland Protection Act; 
stic River 
sh sated National Pollutant Discharge Elimination | Chapter 91 of the Massachusetts Public 
and associate 
nied System Program; Endangered Species Act | Waterfront Act; Clean Water Act 
egetate 
ves (Atlantic Sturgeon habitat); FEMA Section 401: State Certification of Water 
wetlands . 
floodway Quality 
Malden Ri Clean Water Act; Section 404 and Massachusetts Wetland Protection Act; 
alden River 
d ey National Pollutant Discharge Elimination | Chapter 91 of the Massachusetts Public 
and associate 
pies System Program; Endangered Species Act | Waterfront Act; Clean Water Act 
vegetate 
8 (Atlantic Sturgeon habitat); FEMA Section 401: State Certification of Water 
wetlands : 
floodway Quality 
Section 106 of the National Historic Massachusetts Historic Commission 
Mystic River | Preservation Act; Section 4(f) of the U.S. Review; Massachusetts Wetland 
Reservation Department of Transportation Act of Protection Act; Chapter 91 of the 
1966; Section 6(f) of the Land and Water | Massachusetts Public Waterfront Act; 


Table 1 Key Environmental Resources and Compliance Considerations 
Protected 
Federal Compliance State Compliance 
Resources 
Conservation Fund Act; 1% Annual Clean Water Act Section 401: State 
Chance Flood Hazard; Article 97 of the Certification of Water Quality 
Massachusetts State Constitution 
The Fells 
C ee Section 106 of the National Historic 
onne 
Preservation Act; Section 4(f) of the U.S. ees As 
Parkway ; Massachusetts Historic Commission 
; . Department of Transportation Act of ‘ 
(including : . Review 
; 1966; Contaminated materials and 
Wellington ; 
; substances (AUL sites) 
Circle) 
Section 106 of the National Historic 
Mystic Valley ; . ; Massachusetts Historic Commission 
Park Preservation Act; Contaminated materials Revie 
arkwa view 
y and substances (RCRA site) 
Section 106 of the National Historic 
Revere Preservation Act; Section 4(f) of the U.S. Massachusetts Historic Commission 
Parkway Department of Transportation Act of Review 
1966 


2 GENERAL CHARACTER OF THE COMMUNITY 


The City of Medford is situated along the Mystic River and approximately three miles north of downtown 
Boston. The City was founded in 1630, making it the fourth oldest English settlement in America (City of 
Medford, 2020). It is also home to important historical figures, including Amelia Earhart, and a number of 
historic homes and museums. The immediate project study area encompasses Wellington Circle and the 
surrounding areas in the southeast portion of Medford. 


Wellington Circle serves as the interchange for Route 16 running east-west (referred to as Mystic Valley 
Parkway west of the interchange and Revere Beach Parkway east of the Interchange), Fellsway running 
north-south, and Middlesex Avenue running north-south. The Fellsway provided access to the Middlesex 
Fells Reservation north of Wellington Circle and the low portion of the Mystic and Interstate 93 (I-93) to 
the south. Route 16 connects to I-93 west of the intersection and Route 1 east of Wellington Circle. 


The immediate project study area is mixed-use, with industrial and commercial uses, multi-family and 
single-family residential developments, transit facilities, and recreational areas. Industrial uses are primarily 
north of Riverside Avenue between Spring Street and Sydney Street. Commercial businesses are focused in 
the many shopping centers within the immediate project study area, including the Meadow Glen Mall, 
Fellsway Plaza, Wellington Circle Plaza, Station Landing Park, and the Shops at Station Landing. There are 
several large, multi-family residences along Locust Street (Hanover Mystic River and Lumiere Apartments) 
and Station Landing (Station Landing and 75SL Apartments). The majority of single-family homes are 
located in the northeast portion of the immediate project study area east of Fellsway and north of Revere 


Beach Parkway. The Massachusetts Bay Transportation Authority owns and operates Wellington Station 
located southeast of Wellington Circle and the associated rail lines running north-south through the 
immediate project study area. The land areas abutting the Mystic River contain much of the recreational 
facilities. 


3 ENVIRONMENTAL REVIEW 


An initial desktop-level search was conducted to identify the existing environmental conditions associated 
with the immediate project study area using various databases—Google Earth, Google Maps, the 
Massachusetts Bureau of Geographic Information (MassGIS), Massachusetts Cultural Resource 
Information System, the US Fish and Wildlife Service’s Information for Planning and Consultation, and 
the National Ocean and Atmospheric Administration’s Greater Atlantic Region Endangered Species Act 
Section 7 Mapper. Further analysis and coordination during a future design phase would be required to 
confirm the presence or absence of regulatory resource areas and appropriate permitting strategies. 


3.1 WETLANDS AND WATERBODIES 


3.1.1 Resources 

Within the vicinity of Wellington Circle, the Mystic River runs northwest-southeast to the south and 
Malden River runs north-south the east within the Mystic River Watershed (see Figure 1). The Mystic River 
is a 6.8 miles river that flows from the Lower Mystic Lake through Arlington, Somerville, Medford, Everett, 
Chelsea, Charlestown, and East Boston before emptying into Boston Harbor. The Mystic River Watershed 
supports diverse fish and wildlife populations, including one of the largest river herring (alewife and 
blueback herring) migrations in the Commonwealth. The Malden River is a 2.3 miles river flowing through 
the towns of Malden, Medford, and Everett. The two Rivers converge to the southeast of the I-495-I-90 
Interchange before the Amelia Earhart Dam. The Amelia Earhart Dam, built in 1966 between what is now 
Assembly Square in Somerville and Gateway Mall in Everett, divided the river into an upstream freshwater 
impoundment and a downstream tidal estuary. Subsequent construction, including the introduction of 
Interstate 93, filled in many of the surrounding wetlands and allowed for further development on the coast. 
The rivers have a long history of former industrial use, with extensive ongoing cleanups, including 
remediation as part of the construction of a waterfront casino in Everett (the Encore Boston Harbor 
Casino). Today, the Amelia Earhart Dam provides a calm area on the Mystic and Malden primarily for 
recreational use by protecting the areas from the tidal influences of the Boston Harbor. Currently, the 
Mystic Greenways program is working to connect 25 miles of parks and paths on the riverfront areas (The 
Mystic River Watershed Association, 2020). 


Figure 1 also identifies the wetland resources associated with the Mystic and Malden Rivers within the 
immediate project study area available from the MassGIS Massachusetts Department of Environmental 
Protection Wetlands GIS layer (MassGIS, 2020). The Mystic and Malden Rivers are considered navigable 
waters by the US Army Corps of Engineers (USACE) protected as Waters of the United States (WOTUS) 
under the Clean Water Act. Wetland resources in the immediate project study area are associated with 


tributaries of the Mystic River located to the southwest of Wellington Circle within the Mystic River State 
Reservation, including Bordering Vegetated Wetlands (i.e. shallow marsh), Land Under Waterbodies and 
Waterways, Riverfront Ares, and Bordering Land Subject to Flooding. Areas of shallow marsh are also 
present on the north side of Mystic Parkway and northwest of Wellington Circle. The shallow marsh areas 
are buffered from Route 16 (Mystic Parkway) by a radio transmitter facility. 


3.1.2 Regulatory Background 

The WPA, administered by the Massachusetts Department of Environmental Protection (MassDEP), 
protects wetland resources and the public interests they serve, including public and private water supplies, 
fisheries, groundwater supply, flood control, shellfish habitat, storm damage protection, wildlife habitat, 
and pollution prevention. The law protects not only wetlands, but other resource areas, such as land subject 
to flooding (1% annual chance of flooding), the riverfront area (added by the Rivers Protection Act), and 
land under water bodies, waterways, salt ponds, fish runs, and the ocean. 


The WPA establishes a 100-foot buffer for surrounding vegetated wetlands and banks. In most 
municipalities, riverfront area is the 200-foot buffer from each side of the river from the mean annual high- 
water line. Local Conservation Commissions may also have buffer zones around resource areas; however, 
MassDOT is not subject to local by-laws, regulations, or ordinances (Massachusetts General Law (M.G.L.) 
Chapter 161A Section 3(i)). 


Section 404 of the Clean Water Act (CWA) establishes a program to regulate the discharge of dredged or 
fill material into waters of the United States, including wetlands. The basic premise of the program is that 
no discharge of dredged or fill material may be permitted if: (1) a practicable alternative exists that is less 
damaging to the aquatic environment or (2) the nation’s waters would be significantly degraded. 


3.1.3 Permitting Implications 

Massachusetts has adopted an overall no net loss goal for wetlands in the state. Projects that affect wetlands 
are required to avoid impacts where possible and minimize and mitigate unavoidable impacts. Any 
alteration or loss of wetland resources or WOTUS will require review and approval from the Medford 
Conservation Commission, the USACE. 


As the project design advances, a Request for Determination of Applicability (RDA) and/or a Notice of 
Intent (NOI) will be submitted to the Medford Conservation Commission and MassDEP if impacts in 
wetlands resource areas protected under the WPA or the surrounding buffer zone are anticipated. After a 
successful Public Hearing, a Negative Determination and/or Order of Conditions would be issued. 


The USACE requires a Massachusetts General Permit for the discharge of dredged or fill materials into 
WOTUS, including adjacent wetlands, pursuant to Section 404 of the Clean Water Act and activities. If an 
alternative would result in the loss of more than one acre of waters of the US (including adjacent wetlands), 
the project would not be eligible for the Massachusetts General Permit and would require an Individual 
Section 404 permit. 


3.2 FLOODPLAINS 


3.2.1 Resources 

The Federal Emergency Management Agency (FEMA) Flood Insurance Rate Maps (FIRM) GIS layer 
displays the floodplains within the project area as recorded on the FEMA Flood Hazard Map 25017C0437E 
effective June 4, 2010 and shown in Figure 1 (MassGIS, 2020). The regulatory floodway follows the banks 
of the Mystic River. Areas with a 1% Annual Chance Flood Hazard are associated with the tributaries of the 
Mystic River located within the Mystic River Reservation. Wellington Circle itself is not within a 1% Annual 
Chance Flood Hazard. 


3.2.2 Regulatory Background 
Executive Order 149 provides for Massachusetts participation in the National Flood Insurance Program 
and requires state agencies to avoid projects in floodplains to the extent possible (44 CFR § 60.3 (d)(3)). 


Areas within the 1% Annual Chance Flood Hazards are regulated by the WPA as Bordering Land Subject 
to Flooding (310 CMR 10.57, 2014). 


3.2.3 Permitting Implications 

Projects proposed in floodplains are reviewed in conjunction with Massachusetts Environmental Policy 
Act, Massachusetts Wetlands Protection Act, and Massachusetts Office of Coastal Zone Management 
reviews as applicable. 


Projects within a floodway must be reviewed by FEMA to determine if the project would increase the extent 
of floodwater elevations. An engineering analysis must be conducted before any permits can be issued. The 
permit file must have a record of the results of the analysis, which can be in the form of a No-rise 
Certification. 


Any loss of flood storage must be fully mitigated by creating an equal amount of compensatory flood storage 
in a nearby location in accordance with the WPA regulations. The project is not anticipated to impact the 
Coastal Zone located east of the Amelia Earhart Dam. 
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Figure 1. 


3.3 IMPAIRED WATERBODIES 


3.3.1 Resources 

Impaired Waterbodies with the potential to be affected by highway runoff generated were reviewed per the 
requirements of Section 303(d) of the Federal Clean Water Act (see Figure 2). The portion of the Mystic 
River upstream of the Amelia Earhart Dam (Segment ID: MA71-02) and the Malden River (Segment ID: 
MA71-05) are both classified as Impaired, Category 5 “Waters Requiring a Total Maximum Daily Load 
(ITMDL)” for Bacteria/Pathogens on the 303(d) list for the Massachusetts Year 2014 Integrated List of 
Waters. TDML serve as a planning tool and potential starting point for restoration or protection activities 
by establishing the maximum amount ofa pollutant that can occur in a waterbody with the goal of attaining 


or maintaining state water quality standards. 


3.3.2 Regulatory Background 

MassDOT works to include stormwater BMPs into all roadway and bridge design projects to meet state and 
federal regulations: USEPA National Pollution Discharge Elimination System (NPDES) Municipal Separate 
Storm Sewer System (MS4) Permit for discharges of highway runoff to impaired waters; and the 
Massachusetts Stormwater Management Standards as found in the Massachusetts Wetlands Protection Act 
Regulations and Section 401 Water Quality Certification Regulations. Although MassDEP is currently not 
authorized by US EPA to administer the NPDES, Massachusetts has issued a 401 Water Quality 
Certification. 


The NPDES permit program, established in 1972 at section 303(d) of the Clean Water Act (CWA), helps 
address pollution from point and non-point source discharges. Under the program, the United States 
Environmental Protection Agency (EPA) requires states to establish priority rankings for waters and 
develop TMDLs for impaired waters. States are required to submit lists of impaired waters to the EPA for 
approval. “Impaired” status means that the waterway is too polluted or otherwise degraded to meet state 
water quality standards. Once approved under the 303(d) Program, the state continues to study and test the 
waterway and develops a TMDL for specific pollutants. 


3.3.3 Permitting Implications 

Construction sites that disturb one or more acres and that discharge stormwater to a surface water of the 
United States, or to a municipal separate storm sewer system that leads to a surface water of the United 
States, are required to obtain coverage under the NPDES General Permit for Storm Water Discharges from 
Construction General Permit (CGP) issued by the EPA. 


The CGP requires the preparation of a Stormwater Pollution Prevention Plan (SWPPP). The SWPPP must 
include a plan to implement both pollution prevention and erosion and sedimentation control during 
construction. If the permit covers a stormwater discharge to a water body for which a TMDL has been 
developed, the SWPPP must document compliance with the TMDL. One method for demonstrating 
compliance for MassDOT projects is by completing the Water Quality Data Form. 


Stormwater discharges from construction dewatering, those that are pumped and drained from excavations 
or other points of accumulation, are required to obtain an individual or general NPDES permit from EPA 


and MassDEP. A notice of intent must be submitted to both EPA and MassDEP at least 30 days prior to the 
discharge. MassDEP reviews and approves all discharges into Class A or Class SA waters. If the discharge is 
to an impaired water, an individual permit is required (Massachusetts Department of Environmental 
Protection, 2008). 


A 401 Water Quality Certificate is required for projects impacting greater than 5,000 square feet of 
bordering and isolated wetland vegetated wetlands and land under water jurisdictional under the 
Massachusetts Wetland Protection Act. The Water Quality Certification requires compliance with certain 
state regulations and policies. 


3.4 TIDELANDS 


3.4.1 Resources 

Massachusetts Ocean Resource Information System (MORIS) GIS layers indicates tidelands under the 
Massachusetts Public Waterfront Act (Chapter 91) jurisdiction are present at Wellington Circle (MassGIS, 
2020). The limit of filled tidelands is: A.) Outside Designated Port Areas, the first public way or 250 feet 
from mean high water, whichever is farther landward and B.) Inside Designated Port Areas, the historic 
MHW shoreline (ie., all filled areas). The former defines the applicable limit of filled tidelands within the 
immediate project study area. 


3.4.2 Regulatory Background 

Chapter 91 regulates activities on both coastal and inland waterways, including construction, dredging and 
filling in tidelands, great ponds, and certain rivers and streams. Chapter 91 is the Massachusetts public trust 
statute implemented to protects the public’s rights to fish, fowl, and navigate in great ponds and navigable 
rivers and streams in Massachusetts, and below the current or historic high-water line. 


3.4.3 Permitting Implications 

Projects at Wellington Circle may require Chapter 91 authorization. When an applicant seeks authorization 
through Chapter 91, MassDEP decides whether the applicant's project or use is water-dependent or 
nonwater-dependent. Roads for land-based vehicular movement are typically considered non-water 
dependent. The Chapter 91 regulations require that nonwater-dependent projects must provide greater 
benefits than detriments to the public's rights in waterways. 
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3:5 PROTECTED WILDLIFE HABITAT 


3.5.1 Resources 

A review of the National Ocean and Atmospheric Administration’s (NOAA’s) Greater Atlantic Region 
Endangered Species Act (ESA) Section 7 mapper shows portions of the Mystic and Malden Rivers within 
the project area include mapped habitat of a Federally Threatened and Endangered Species, the Atlantic 
sturgeon as shown in Figure 3 (EPA, 2020b). Section 7 of the ESA prohibits any action that causes a “taking” 
of any listed species of endangered fish or wildlife. 


The northern long-eared bat is known to occur or may be affected by activities at this location as identified 
using the United States Fish and Wildlife Service (USFWS) Information for Planning and Construction 
(IPaC) tool (USFWS, 2020). However, IPaC shows critical habitat is not present within the project area. 


Mapping maintained by MassGIS indicates priority habitat, estimated habitat, certified vernal pools, and 
potential vernal pools are not present within the immediate project study area. 


The Core Habitat and Critical Natural Landscape data layer from MassGIS developed by the Natural 
Heritage & Endangered Species Program (NHESP) of the Massachusetts Division of Fisheries & Wildlife 
and the Nature Conservancy’s Massachusetts Program was reviewed. This data layer is intended for 
conservation planning purposes only. South of Wellington Circle, the area surrounding the Mystic River 
Fellsway Bridge carrying the Fellsway (MA Route 28) across the Mystic River between Somerville and 
Medford is considered Core Habitat for Species of Conservation Concern and Critical Natural Landscape 
for Tern Foraging. 


3.5.2 Regulatory Background 

At the federal level, the Endangered Species Act (ESA) provides a program for the conservation of 
endangered and threatened plants and animals and the habitats upon which they depend. The lead Federal 
agencies responsible for implementing the ESA are the USFWS and National Marine Fisheries Service 
(NMFS). 


At the state level, Massachusetts Endangered Species Act (MESA) was enacted in December 1990. The 
NHESP is responsible for the conservation and protection of endangered, threatened, and species of special 


concern. 


3.5.3 Permitting Implications 

Section 7 of the ESA requires Federal agencies, in consultation with the USFWS and/or NMFS, to ensure 
that any agency action is not likely to jeopardize the continued existence of any endangered or threatened 
species or result in the destruction or adverse modification of habitat of such species. Section 7 of the ESA 
also prohibits any action that causes a "taking" of any listed species of endangered fish or wildlife. 


Before initiating an action under Section 7 of the ESA, the Federal agency or its non-Federal permit 
applicant must coordinate with the USFWS to identify the species that may be within their action area. If a 
listed species is present, the Federal agency must determine whether the project may affect it. If so, 


consultation maybe required. During consultation, the “action” agency receives a “biological opinion” or 


concurrence letter addressing the proposed action. If the action agency determines (and the USFWS agrees) 
that the project is not likely to adversely affect a listed species or designated critical habitat, and the USFWS 
concurs in writing, then the consultation (informal to this point) is concluded. No further MESA review is 


required. 


The Core Habitat and Critical Natural Landscape data layer is intended for conservation planning purposes 


and not regulatory purposes. 
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3.6 HISTORIC AND ARCHEOLOGICAL RESOURCES 
3.6.1 Resources 


A search of the Massachusetts Cultural Resource Information System (MACRIS) maintained by MassGIS 
revealed several historic sites within the vicinity of Wellington Circle (see Figure 4 and Table 2). The 


Massachusetts Cultural Resource Information System (MACRIS) allows you to search the Massachusetts 


Historical Commission database for information on historic properties and areas in the Commonwealth. 


Previously unidentified archaeological resources may also be present in this area. The location of 


archaeological resources is privileged information and is not included in this report. 


Table 2. Historical Resources within the Immediate Project Study Area 
MACRIS # Historic Name Designations Significance 
Nat'l Register District 
MDF.AB ‘i oer Community Planning; 
(multi-propert Revers Beach ptzitoi20n” Engineering; Landscape 
ulti- ing; 
. a Y Parkway Nat'l Register MPS 8 g a 
submission) Architecture; Transportation 
(12/06/2007) 
MDF.942 Nat'l Register District . . 
(One eroned Revere Beach (12/06/2007); Community Planning; 
sain ae ie Parkway Nat'l Register MPS Engineering; Transportation 
(12/06/2007) 
MDE943 Revere Paces Nat'l Register District 
(one propert Baek Wey BRCB CONSE ee: Engineering; Transportation 
i ing; i 
ae he tae MBTA Orange Line Nat'l Register MPS 8 8 P 
within MDF.AB) ; 
(MBTA Bridge #1) (12/06/2007) 
MDEY Nat'l Register District Community Planning; 
ie Fells Connector (05/09/2003); Conservation; Engineering; 
(multi-property F . : 
ay Parkways Nat'l Register MPS Landscape Architecture; 
submission) 
(05/09/2003) Transportation 
Fells C t Nat'l Register District 
MDF.936 Pet eee : Pe Community Planning; 
(One propert Pareway ada/Q2r2002)) Engineering; Landscape 
ing; 
ah eae Wellington Circle Nat'l Register MPS 8 8 Pe 
within MDF.Y) Architecture; Transportation 
Rotary (05/09/2003) 
MDF.933 Nat'l Register District Community Planning; 
Fells Connector : ‘ 
(One property (05/09/2003); Engineering; Landscape 
ae Parkway - The ; ‘ F : 
within MDF.Y) Fell Nat'l Register MPS Architecture; Recreation; 
ellswa 
x (05/09/2003) Transportation 
Metropolitan Park 
System of Greater Community Planning; 
MDEY Boston (includes Nat'l Register MPS Conservation; Engineering: 
(multi-property Mystic River Landscape Architecture; 
ee ; (02/04/2003) a 
submission) Reservation and Politics Government; 
Mystic Valley Recreation; Transportation 
Parkway) 


Table 2. Historical Resources within the Immediate Project Study Area 


MACRIS # Historic Name Designations Significance 
Rolfe, John A = 
elie; Johu Abbett Queen Anne, Stick Style 
MDF.82 Gleason, Joseph - : 
: Architecture 
Merriam House 
Wellington - 
MDF.68 Walker, Frank A. - Italianate Architecture 
House 


Nat'l - National 
MPS - National Register Multiple Property Submission 
Source: Massachusetts Historical Commission (http://mhc-macris.net). 


Several Fells Connector Parkway properties and Revere Parkway properties within the immediate project 
study area are listed on the National Register of Historic Places. The National Park Service’s National 
Register of Historic Places Registration Forms for the properties are provided in Attachment A and key 
information from the associated Continuation Sheets is provided below. 


3.6.1.1 The Fells Connector Parkways (ID: MDF.Y Multiple Property Submission) 

The Fells Connector Parkways in Medford and Malden, consisting of the Y-shaped system of roadways 
known as The Fellsway, Fellsway East, and Fellsway West, is significant as one of the earliest connecting 
parkways designed for the Metropolitan Park Commission (MPC) by Olmsted, Olmsted and Eliot and its 
successor firm, Olmsted Brothers. It is emblematic of the firm’s principles of parkways creation. Curvilinear 
divided parkways that run north through early 20th-century residential and commercial neighborhoods, 
the Fells Connector Parkways connect the Middlesex Fells Reservation directly with Boston, the Mystic 
River Reservation (and Parkway), and the Revere Beach Parkway (all of which are discussed in separate 
nominations). 


The Fells Connector Parkways have been determined to possess integrity of location, design, setting, 
materials, workmanship, feeling, and association. These parkways meet National Register Criteria A and C 
in the significance areas of Community Planning and Development, Conservation, Engineering, Landscape 
Architecture and Transportation at the state level and fulfills the Parkways Registration Requirements for 
the associated Connecting Parkway property subtype, under Section F of this Multiple Property 
Documentation Format nomination. The period of significance for the Fells Connector Parkways is from 
1895, when takings for the parkways began, to 1956, when reconstruction work was completed. 


The Fellsway (ID: MDF.933) 


The Fellsway is a continuation of the travel lanes of Fellsway West, from its intersection with Fellsway East 
in Malden, south in a gently curvilinear course to the northern end of Wellington Bridge in Medford. The 
eastern terminus of the parkway corresponds to a line of convenience drawn south from the northwestern 
corner of Fellsway East where it intersects with Fellsway West and The Fellsway. Fellsway West continues 
east of this line. The southern terminus of The Fellsway corresponds to a line of convenience drawn across 
the parkway at the northern end of Wellington Bridge, which is not a part of this nomination. 


Wellington Circle Rotary (ID: MDF.936) 


Wellington Circle Rotary is a large traffic rotary. It began in the late 1890s as a small miter at the point 
where Middlesex Avenue and The Fellsway diverged. In 1931, the MDC built a rotary to improve the 
connection of The Fellsway with Revere Beach Parkway, an intersection further strained by the connection 
of Mystic Valley Parkway (discussed in a separate nomination for Mystic Valley Parkway) in 1936. 
Wellington Circle was substantially enlarged and reconstructed in 1941, at which point the MDC also 
completed a planting plan for 25 different species of bushes on the landscaped central rotary and miters. 
Wellington Circle was reconstructed again in 1956. Today it is an enormous complicated rotary with 
numerous large and small miters used to direct traffic and create (or prevent) turning lanes. Because it was 
built and reconstructed within the period of significance, it is considered a contributing element of the 
parkway. 


3.6.1.2 Revere Beach Parkway (ID: MDF.AB Multiple Property Submission) 

Revere Beach Parkway, a curvilinear divided highway that runs generally east-west through early 20th- 
century residential and commercial neighborhoods, is significant as one of the earliest connecting parkways 
designed for the Metropolitan Park Commission (MPC) by Olmsted, Olmsted and Eliot and its successor 
firm, Olmsted Brothers. (Note: In 1920, the MPC became the Metropolitan District Commission [MDC]. 
In July 2003, the MDC was reorganized as the Division of Urban Parks and Recreation within the newly 
created Department of Conservation and Recreation [DCR].) The Parkway, intended as a link between the 
Mystic River and Middlesex Fells Reservations to the west and the Revere Beach Reservation to the east, 
was one of the first parkways suggested by Charles Eliot in his 1893 report to the Temporary Commission. 
Revere Beach Parkway is emblematic of the firm’s principles of parkways creation. 


Revere Beach Parkway possesses integrity of location, design, setting, materials, workmanship, feeling, and 
association. It meets National Register Criteria A and C in the significance areas of Community Planning 
and Development, Engineering, Landscape Architecture and Transportation at the State level and fulfills 
the Parkways Registration Requirements for the associated Connecting Parkway property type, under 
Section F of this nomination. The period of significance for the Revere Beach Parkway is 1897, when 
construction first began, through 1957. 


Revere Beach Parkway (ID: 942) 


Revere Beach Parkway is a curvilinear roadway that travels through a variable topography. From its 
commencement in the north edge of the marshes of the Mystic River, the Parkway follows the course of 
several inland waterways, including the Malden River, Mill Creek, and Sales Creek. Because of the heavy 
industrial development these waterways historically attracted, particularly at the turn of the 19th and 20th 
centuries, views toward the waterways are often blocked by large brick industrial buildings and complexes. 
Intermittently, the nearby topography rises above the grade of the roadway offering medium-distance views 
of various residential developments, industrial pockets, and even the Boston skyline. Much of the 
topography of this part of the Boston Basin is dominated by glacial drumlins, and the roadway's course, 
after leaving the wetlands surrounding the Mystic River, skirts the edges of four major hills in Everett, 
Chelsea and Revere — Mount Washington, Powder Horn Hill, Fennos Hill, and Young's Hill — before 


terminating at Eliot Circle. The roadway itself is moderately hilly and travels at a variable elevation that 
ranges from 10 to 40 feet above sea level. 


MBTA Bridge #1 (ID: MDF.943) 


MBTA Bridge #1 was built in 1956 to replace the original bridge that was built at this junction to span the 
former Western Division line of the Boston and Maine Railroad. Today the four-span steel girder structure 
spans both the railroad tracks and a side road, Corporation Way, serving the Orange Line's nearby 
Wellington Station (opened September 1975). The parapets are faced with random ashlar stone and carry 
an MDC plaque with the date "1956." Because it was built within the period of significance, the bridge is 
considered a contributing feature of the Parkway. 


2.4.6.3 Metropolitan Park System of Greater Boston (ID: MDF.U Multiple Property Submission) 


The Metropolitan Park System established by the Metropolitan Park Commission in 1893 is significant for 
its internationally recognized contribution to the American park movement of the nineteenth and early 
twentieth century. It is considered the first regional park and parkway system in the country and a work of 


visionary regional planning. 


A century after its creation, the Metropolitan Park System consists of nearly 20,000 acres of reservations, 
parks and parkways. There are seven woodland reservations, three river reservations, ten ocean 
reservations, 162 miles of parkway and a variety of recreational facilities, historic sites, and playgrounds in 
37 cities and towns in the Boston metropolitan area. All are located within 15 miles of the Massachusetts 
State House and are an integral part of the regional open space and transportation system used daily by 
residents of the greater Boston region. 


3.6.1.3. Mystic River Reservation and Mystic Valley Parkway 

The Mystic River begins in Winchester and flows southeasterly through Arlington, Medford, Somerville, 
and Everett before joining with Chelsea Creek near Boston’s Inner Harbor. Early efforts by the MPC focused 
primarily on acquisition of the more pristine upper reaches of the river, particularly the area from Medford 
Center to Winchester. Land acquisition began in 1895 based on principles similar to those employed at the 
Charles River Reservation, which involved primarily purchase of areas with scenic or natural value and 
undeveloped lands. The twofold goal was to protect the river from future pollution and to provide readily 
accessible open space. There was strong public interest in this project, and the MPC effort was 
supplemented by municipal contributions and private donations. 


Mystic River Reservation was much smaller than the other two river reservations, with fewer than 300 acres 
acquired by 1899, but was valued because of its recreational potential. The Mystic Lakes, at the upper 
reaches of the river, were the focal point of the Reservation, although only land along the eastern edge of 
the lakes was acquired by the MPC. Another integral component of the Mystic River Reservation was Mystic 
Valley Parkway, which served as a pleasure road and also provided a connection to other units of the MPC 
system. 


3.6.2 Regulatory Background 

Any projects that require funding, licenses, or permits from federal agencies must be reviewed in 
compliance with Section 106 of the National Historic Preservation Act of 1966. Section 106 requires federal 
agencies to take into account the effects of their actions on historic properties. “Section 106 review,” follows 
a specific process, which is guided by federal regulations (36 CFR 800). In Massachusetts, these steps are 
taken in consultation with the Massachusetts State Historic Preservation Officer (SHPO). The 
Massachusetts Historical Commission (MHC) is the office of the SHPO. Other interested parties such as 


local historical commissions or Indian Tribes are also consulted. 


Any projects that require funding, licenses, or permits from any state agency must be reviewed by MHC in 
compliance with Massachusetts General Laws Chapter 9, sections 26-27C. This law creates the MHC, the 
office of the State Archaeologist, and the State Register of Historic Places among other historic preservation 
programs (MHC, 2020). 


3.6.3 Permitting Implications 

If federally funded, the project will require an “effect finding” pursuant to Section 106 of the National 
Historic Preservation Act. MassDOT participates in a Programmatic Agreement (PA) with MHC. Under 
the PA, MassDOT is granted authorization to determine the presence of National Register listed or eligible 
resources within a project area. If resources are present, MassDOT is further authorized to make 
preliminary effect determinations and submit to MHC for concurrence. 


If a project is found to have an adverse effect to a significant historic property or archaeological site, 
MassDOT enters into consultation with MHC, FHWA, the Advisory Council on Historic Preservation, and 
other interested parties. The goal of the consultation is to arrive at prudent and feasible measures that will 
avoid, minimize, or mitigate the adverse effect. In this case, MassDOT will submit an analysis of alternatives 
in order to determine if there are feasible alternatives that will avoid, minimize, or mitigate the adverse 
effect. 


The end result of the consultation process is the developing and signing of a Memorandum of Agreement 
(MOA). A MOA is a written agreement signed by the consulting parties. It stipulates the measures that will 
be taken to avoid, minimize and/or mitigate the adverse effects and states that the signatories agree to these 
measures. Once the stipulations of the MOA are fulfilled, MHC review and Section 106 is complete. 


3.7 OPEN SPACE AND RECREATIONAL AREAS 


3.7.1 Resources 

The banks of the Mystic River are primarily part of Mystic River Reservation under the jurisdiction of the 
Massachusetts Department of Conservation and Recreation. The Mystic River Reservation includes various 
parks and outdoor facilities throughout (see Figure 4). South of Wellington Circle, the Torbert Macdonald 
State Park is a nature preserve within the Mystic River Reservation system. The park abuts the north side of 


the Mystic River and encompasses much of Wellington Circle immediate project study area, as well as the 
portion of Route 16 (Mystic Valley Parkway) west of Wellington Circle, and the portion of Route 28 
(Fellsway) south of the interchange. The park offers trails for walking, running, and biking. The Mystic 
River Master Plan details recommendations for the Mystic River Reservation, including limiting access to 
paved trails, managing invasive species, and encouraging the growth of native vegetation (Massachusetts 
Department of Conservation and Recreation (DCR, 2009). 


3.7.2 Regulatory Backgrounds 

Publicly owned open space may be protected through Section 4(f) of the Department of Transportation 
Act. Section 4(f) protects significant publicly-owned parks, recreational areas, wildlife or waterfowl refuges, 
or any publicly or privately-owned historic sites listed or eligible for listing on the National Register of 
Historic Places (NRHP). Publicly owned open space that has received Land and Water Conservation Act 
funding is also protected Section 6(f). 


Additionally, publicly owned open spaces may be protected through Article 97 of the Massachusetts 
Constitution, which mandates all citizens have a right to the quality of life that clean water and undeveloped 
open space can provide. 


3.7.3 Permitting Implications 

The Mystic River Reservation is included in the MassGIS inventory of designated protected and open 
recreational spaces. The land is protected under Article 97 of the Massachusetts Constitution and Section 
4(f) of the Department of Transportation Act. Several areas within McDonald Park are being managed for 
the benefit of wildlife, as further described in the Mystic River Master Plan (DCR, 2009). 


Any alternative that would result in the disposition of Article 97 land requires a two-thirds approval of the 
state legislature in order to dispose of or change the use of designated open space. Article 97 contains a “no 
net loss” policy in which any loss of open space, regardless of size, must be mitigated through the 
designation of new open space within the vicinity of the effected property. The duration of the legislative 
process is approximately one year but can be extended if there is any change in the proposed disposition 
subsequent to the filing of the proposed legislation. 


The land is also subject to protection under Section 4(f) of the United States Department of Transportation 
(USDOT) Act of 1966 regulated under 23 CFR 774. A Section 4(f) approval by the FHWA is required when 
a Federally funded transportation project will result in a use of Section 4(f) property. Evaluations are either 
de minimis, programmatic, or individual. A de minimis (or minor) use is determined by the official with 
jurisdiction with concurrence by FHWA and does not require a robust alternatives analysis. There are five 
Nationwide Programmatic Section 4(f) evaluations that can be used for certain types of highway projects 
and specific uses, including transportation projects that have a net benefit to Section 4(f). Unlike an 
individual evaluation, a programmatic evaluation does not require a draft, a comment period, or circulation 
(FHWA, 2020). 


Further research is needed to determine the Section 6(f) status of this portion of the Mystic River 
Reservation. 
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3.8 
3.8.1 


HAZARDOUS MATERIALS AND SITES 
Resources 


The EPA provides an interactive map of cleanups, including Brownsfields, emergency removals, RCRA 
corrective action, and Superfund NPL (EPA, 2020a). A search of the Project Area identified a RCRA 
Corrective Action site west of Wellington Circle at the Mystic Valley Parkway and Commercial Street 


intersection (see Figure 5). 


The Massachusetts Department of Environmental Protection (MassDEP) Bureau of Waste Site Cleanup 


(BWSC) online database was reviewed to identify any release sites that have occurred in the immediate 


project study area and have been reported to MassDEP as listed in Table 3 below and shown in Figure 5. 


Several of the sites have activity and use limitations (AULs). The release action outcomes (RAO) codes are 


as follows: 


A-2: A permanent solution has been achieved. Contamination has not been reduced to background. 
A-3: A permanent solution has been achieved. Contamination has not been reduced to background 
and an Activity and use Limitation (AUL) has been implemented. 

PA: Permanent Solution with Conditions and a land use restriction (Activity and Use Limitation) 
PC: Permanent Solution with Conditions and no land use restriction. Note that site “conditions” 


may require special considerations or management as described in the closure documents. 


Table 3. Release Sites with AUL Limitations 
Map # | RTN Name Address Class of | AUL Date 
RAO 
3-0021584 Commercial St Blake St 30 Commercial St A3 5/13/2005 

2 3-0022235 500 East of Fellsway 35 Revere Beach Pkwy A3 11/4/2003 
Intersection 

3 3-0028997 Dealership Repair Shop Area 3780 Mystic Valley Pkwy | PA 5/11/2016 

4 3-0025926 Lincoln Mercury Dealership 3780 Mystic Valley Pkwy | A2 5/21/2007 

5 3-0002955 Mystic Center Development 451 461 495 Fellsway A3 11/25/2009 

6 3-0010429 No Location Aid 461 Riverside Ave A3 4/17/1996 

7 3-0002366 Nissen Bakery 48 Commercial St A3 6/24/1996 

8 3-0032838 Fellsway Plaza 491 Riverside Avenue PA 10/31/2019 

9 3-0000889 Webster Trucking FMR 49-87 Locust St PC 11/10/1993 

10 3-0022798 Station Landing — 50 And 55 Station Landing | A3 4/26/2006 
East and West Bldgs 

11 3-0011747 Fellsway And Mystic 590 & 616 Fellsway & A3 10/31/1995 
Valley Parkway 4110 MVP 

12 3-0026958 No Location Aid 760 Fellsway A3 7/29/2010 

13 3-0026620 MBTA Wellington Sta Revere Beach A3 10/20/2011 
Facility Pkg Lot Parkway (Rte 16) 

14 3-0026436 Station Landing Health Club Rte 28 And Earhart Lndg | A3 11/25/2009 
and Garage 


RTN - Release tracking number 


Source: OLIVER: MassGIS's Online Mapping Tool (http://maps.massgis.state.ma.us/) 


3.8.2 Regulatory Background 


The purposes of the Massachusetts Contingency Plan are, without limitation, to: 
(a) provide for the protection of health, safety, public welfare and the environment 


(b) encourage persons responsible for releases and threats of release of oil and/or hazardous material to 
undertake necessary and appropriate response actions in a timely way; 


(c) focus government resources on those sites at which the person(s) responsible cannot or will not 
undertake necessary response actions; 


(d) focus government resources on those sites at which Department oversight is necessary to ensure that 
response actions are protective of health, safety, public welfare and the environment; 


(e) establish a program for the Department to issue Tier I Permits to persons seeking to carry out response 
actions at Tier I disposal sites; and 


(f) establish a program for the Department to audit a sufficient number of response actions not overseen or 
conducted by the Department to ensure that those response actions are performed in compliance with 
M.G.L. c. 21E, 310 CMR 40.0000 and other applicable laws. 


3.8.3 Permitting Implications 

The MassDOT Hazardous Materials Investigation and Remediation Unit performs hazardous materials 
reviews on MassDOT Highway Division project designs for possible oil and hazardous materials impacts. 
Staff may recommend special provisions for the construction contract to address to ensure compliance with 
Massachusetts General Law Chapter 21E and the Massachusetts Contingency Plan (MCP), in accordance 
with the requirements of the Massachusetts Department of Environmental Protection (MassDEP). Staff 
also consults with MassDOT Right-of-Way Bureau on potential hazardous materials impacts to properties 
to be acquired or sold. A potential project at Wellington Circle may consider a soils pre-characterization 
program to identify materials needing specific stockpiling and/or disposal specifications during the design 
phase. 
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3.9 AREAS OF CRITICAL ENVIRONMENTAL CONCERN 


3.9.1 Resource 
According to the Areas of Critical Environmental Concern (ACEC) datalayer maintained by the Secretary 
of Energy and Environmental Affairs (EEA), ACECs are not present in the immediate project study area. 


3.9.2 Regulatory Background 

ACECs are areas in Massachusetts that receive special recognition because of the quality, uniqueness, and 
significance of their natural and cultural resources. The ACEC Program is administered by the 
Massachusetts Department of Conservation and Recreation (DCR) on behalf of the Secretary of Energy and 
Environmental Affairs. A project proposed in an ACEC is subject to a heightened regulatory review. 


3.9.3 Permitting Implications 
ACECs are not present within the vicinity of the project area. 


4 MEPA AND NEPA 
4.1 NEPA 


Should a future design or construction phase utilize federal funds, MassDOT would comply with 
requirements of the National Environmental Policy Act (NEPA) of 1969 under 23 CFR 771.115. The NEPA 
process provides a coordinated approach for evaluating the social, economic, and environmental impacts 
of a proposed project, often referred to as working under the “NEPA umbrella” (FHWA, 2012). The three 
classes of action (COA) for determining the level of NEPA review include Categorical Exclusions (CE) (23 
CFR Part 771.117), Environmental Assessments (23 CFR Part 771.119), and Environmental Impact 
Statements (23 CFR Part 771.123 et seq.). As the assumed lead Federal Agency, the Federal Highway 
Administration is responsible for determining the appropriate COA if a project is found not to be eligible 
for a Programmatic CE as authorized under the programmatic agreement between FHWA and MassDOT. 


4.2 MEPA 
MEPA thresholds that would trigger the need for either an Environmental Notification Form (ENF) and/or 
a Mandatory Environmental Impact Report (EIR) will be reviewed as the study progresses. 
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NPS Form 10-900 OMB No. 1024-0018 
(Rev. 10-90) 


United States Department of the Interior 
National Park Service 


National Register of Historic Places 
Registration Form 


This form is for use in nominating or requesting determinations for individual properties and districts. See instructions in How to Complete the National 
Register of Historic Places Registration Form (National Register Bulletin 16A). Complete each item by marking "x" in the appropriate box or by entering 
the information requested. If any item does not apply to the property being documented, enter "N/A" for "not applicable." For functions, architectural 
classification, materials, and areas of significance, enter only categories and subcategories from the instructions. Place additional entries and narrative 
items on continuation sheets (NPS Form 10-900a). Use a typewriter, word processor, or computer, to complete all items. 


UT) 5 eke a ee es OO Se Oe SO Sy ee IO a ee ee oe ee ee ee 
historic name _Fells Connector Parkways, Metropolitan Park System of Greater Boston 
SUC e Race ci TN alo 2": (a a ee ea ee eae eee ee eet era ee 
AE S20 Panacea erence ae Seat eee Ne Sed Sr Ae eee MN, Ree ey cee er vee eee See irc ai 
street & number_See section 2 continuationsheet = NA not for publication 
city or town... Malden. and Medford NA Nicinity 
State__Massachusetts === code_MA_— county_Middiesex County code_017 zip code_02148, 02153 


As the designated authority under the National Historic Preservation Act of 1986, as amended, | hereby certify that this {nomination 
1 request for determination of eligibility meets the documentation standards for registering properties in the National Register of 
Historic Places and meets the procedural and professional requirements set forth in 36 CFR Part 60. In my opinion, the property 

J meets O does not meet the National Register Criteria. | recommend that this property be considered significant 

O nationally ({{ statewide KH lo ( 


Signature of certifying official Date 


State or Federal agency and bureau 


In my opinion, the property 0 meets 0 does not meet the National Register criteria. (C1 See continuation sheet for additional Comments.) 


Signature of certifying official/Title Date 


State or Federal agency and bureau 


|, hereby certify that this property is: Signature of the Keeper Date of Action 
O entered in the National Register 
O See continuation sheet. 
OU determined eligible for the 
National Register 
1 See continuation sheet. 
O determined not eligible for the 
National Register 
O removed from the 
National Register 
O other (explain): 


Name of Property 


County and State 


5 Classification rrr Classificati 


Ownership of Property 


(Check as many boxes as apply) (Check only one box) 


_ private — building(s) 

X public-local -X_ district 

x public-State _ site 

— public-Federal _ structure 
_ object 


Name of related multiple property listing 
(Enter "N/A" if property is not part of a multiple property listing.) 


Metropolitan Park System of Greater Boston 


Number of Resources within Property 
(Do not include previously listed resources in the count.) 


Contributing 
— OCF ling 
—_ ji COC“‘eQUUUUUUUUUC Sites 
— ij —CC—(CS—CSF/ Structures 
— Objects 
—_i2 CO CTottaal 


Number of contributing resources previously listed 
in the National Register 


—___ None 


Noncontributing 


6. Function or Use 


Historic Functions 
(Enter categories from instructions) 


RECREATION LTURE — r recreation 
LANDSCAPE — park, natural f r 
TRANSPORTATION — r rel 


Current Functions 
(Enter categories from instructions) 


RECREATION LTURE — rrecreation 
LANDSCAPE — park, natural f r 
TRANSPORTATION — r rel 


Architectural Classification 
(Enter categories from instructions) 


a 


Narrative Description 
See Section 7 Continuation Sheet 


Materials 


(Enter categories from instructions) 
foundation _WA st 
walls _ N/A Ot 


roof _N/A sO = 
other _ Asphalt, concrete, granite, plantings, wood 


Name of Property 


Applicable National Register Criteria 


ny 


(Mark "x" in one or more boxes for the criteria qualifying the property 
for National Register listing.) 


XA Property is associated with events that have made 
a significant contribution to the broad patterns of 
our history. 


B Property is associated with the lives of persons 
significant in our past. 


XC Property embodies the distinctive characteristics 
of a type, period, or method of construction or 
represents the work of a master, or possesses 
high artistic values, or represents a significant and 
distinguishable entity whose components lack 
individual distinction. 


D Property has yielded, or is likely to yield, 
information important in prehistory or history. 


Criteria Considerations 


(Mark "x" in all the boxes that apply.) 
Property is: 


_A_ owned by religious institution or used for 
religious purposes. 


B_ removed from its original location. 

C abirthplace or grave. 

D acemetery. 

E areconstructed building, object, or structure. 

F acommemorative property. 

G_ less than 50 years of age or achieved significance 


within the past 50 years. 


Narrative Statement of Significance 
See Section 8 Continuation Sheet 


County and State 


Areas of Significance 
(Enter categories from instructions) 


; ity P i 
Conservation 
e aot ; 


Period of Significance 
1895-1956 


Significant Dates 

1895-1898: Fells Connector Parkways constructed 
1935-1938, 1956: Fells Connector Parkways 
reconstructed 


Significant Person 
(Complete if Criterion B is marked above) 


IN/As — = —— ~~ + > + ~ ~~ HC 
Cultural Affiliation 
NWA 


Architect/Builder 
Charles Eliot, Olmsted Brothers 


(Cite the books, articles, and other sources used in preparing this form on one or more continuation sheets.) 


Previous documentation on file (NPS): 


_— preliminary determination of individual listing (36 
CFR 67) has been requested 
_ previously listed in the National Register 
_ previously determined eligible by the National 
Register 
_— designated a National Historic Landmark 
recorded by Historic American Buildings Survey 
# 
recorded by Historic American Engineering 
Record # 


Primary location of additional data: 


_ State Historic Preservation Office 
x. Other State agency 
_ Federal agency 
Local government 
_ University 
_ Other 
Name of repository: 


M ; ; ee: MA 


Eells Connector Parkways Middlesex County, Massachusetts 
Name of Property County, State 


10, Geographical Data 
Acreage of Property approx. 14 acres 


UTM References See continuation sheet. 
See Section 10 Continuation Sheets 


Boundary Justification and Description 
See Section 10 Continuation Sheet 


organization_Massachusetts Historical Commission atte _ March 2003 


street & number___220 Morrissey Boulevard ——CCSCSCSCCS§' ee phone __ 401-728-8780 
city or town______ Boston. __—————C State __ MA zip code_02125 


AdditionalDocumentation. iditi | Documentati 
Submit the following items with the completed form: 


Continuation Sheets 


Maps 
A USGS map (7.5 or 15 minute series) indicating the property's location. 
A sketch map for historic districts and properties having large acreage or numerous resources. 


Photographs 
Representative black and white photographs of the property. 


Additional items (Check with the SHPO or FPO for any additional items) 


(Complete this item at the request of the SHPO or FPO.) 


name _ Metropolitan District Commission 


street & number _20 Somerset Street -—CSCSCsteepphtonne __(617) 727-5264 
city ortown __Boston CSCS State LMM Zip code__02108 


Paperwork Reduction Act Statement: This information is being collected for applications to the National Register of Historic Places to nominate 
properties for listing or determine eligibility for listing, to list properties, and to amend existing listings. Response to this request is required to obtain a 
benefit in accordance with the National Historic Preservation Act, as amended (16 U.S.C. 470 et seq.). 


Estimated Burden Statement: Public reporting burden for this form is estimated to average 18.1 hours per response including the time for reviewing 
instructions, gathering and maintaining data, and completing and reviewing the form. Direct comments regarding this burden estimate or any aspect of 
this form to the Chief, Administrative Services Division, National Park Service, P.0. Box 37127, Washington, DC 20013-7127; and the Office of 
Management and Budget, Paperwork Reductions Project (1024-0018), Washington, DC 20503. 


NPS Form 10-900-a OMB Approval No. 1024-0018 
(8-86) 


United States Department of the Interior 
National Park Service 


National Register of Historic Places 


Continuation Sheet Fells Connector Parkways 

Metropolitan Park System of Greater Boston MPS 

Section number 2 Page 1 Malden/Medford (Middlesex), MA 
LOCATION 


Fellsway East (Malden): East Border Road to Fellsway West/The Fellsway Intersection 
Fellsway West (Malden/Medford): Fulton Street to Fellsway East 


The Fellsway (Malden/Medford): Fellsway East to the northern edge of Wellington Bridge 


(end) 
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National Register of Historic Places Registration Forms - Revere Beach Parkway 


NPS Form 10-900 OMB No. 1024-0018 
(Rev. 10-90) 


United States Department of the Interior 
National Park Service 


National Register of Historic Places 
Registration Form 


This form is for use in nominating or requesting determinations for individual properties and districts. See instructions in How to Complete the National 
Register of Historic Places Registration Form (National Register Bulletin 164). Complete each item by marking "x" in the appropriate box or by entering 
the information requested. If any item does not apply to the property being documented, enter "N/A" for "not applicable.” For functions, architectural 
classification, materials, and areas of significance, enter only categories and subcategories from the instructions. Place additional entries and narrative 
items on continuation sheets (NPS Form 10-900a). Use a typewriter, word processor, or computer, to complete all items. 


AINGmie of Prone i yee 
historic name_Revere Beach Parkway, Metropolitan Park System of Greater Boston 


other names/site number__same 


(A —————— LL rT = 
street & number__Revere Beach Parkway NYA not for publication 

city or town___Chelsea, Everett, Medford, Revere NVA vicinity 

state_Massachusetts code_MA_ county_Middlesex / Suffolk code_017/025 zip code _02150, 02149, 02155, 02151 


As the designated authority under the National Historic Preservation Act of 1986, as amended, | hereby certify that this ® nomination 
O request for determination of eligibility meets the documentation standards for registering properties in the National Register of 
Historic Places and meets the procedural and professional requirements set forth in 36 CFR Part 60. In my opinion, the property 

&@ meets 0 does not meet the National Register Criteria. | recommend that this property be considered significant 

0 nationally &f statewide O locally. (C1 See continuation sheet for additional comments.) 


Prater. Dura Chien (6, LOCT7 


Signature of certifying official/Title Brona Simon Date 
Massachusetts Historical Commission, State Historic Preservation Officer 


State or Federal agency and bureau 


In my opinion, the property O meets O does not meet the National Register criteria. (1 See continuation sheet for additional Comments.) 


Signature of certifying official/Title Date 


State or Federal agency and bureau 


|, hereby certify that this property is: Signature of the Keeper Date of Action 
O entered in the National Register 
O See continuation sheet. 
O determined eligible for the 
National Register 
O See continuation sheet. 
O determined not eligible for the 
National Register 
O removed from the 
National Register 
O other (explain): 


Name of Property 


Mi Suffolk C ies. M 
County and State 


5 Classification rrr Classificati 


Ownership of Property 


(Check as many boxes as apply) (Check only one box) 


_ private — building(s) 

— public-local x district 

x_public-State _ site 

— public-Federal _ structure 
_ object 


Name of related multiple property listing 
(Enter "N/A" if property is not part of a multiple property listing.) 


Metropolitan Park System of Greater Boston 


Number of Resources within Property 
(Do not include previously listed resources in the count.) 


Contributing 
—_ oO COD 
—__ oC ites 
—_2i OC Structures 
— og objects 
—— ato CTotal 


Number of contributing resources previously listed 
in the National Register 


None 


Noncontributing 


6. Function or Use 


Historic Functions 
(Enter categories from instructions) 


RECREATION LTURE — r recreation 
LANDSCAPE — park, natural f r 
TRANSPORTATION — r rel 


Current Functions 
(Enter categories from instructions) 


RECREATION LTURE — rrecreation 
LANDSCAPE — park, natural f r 
TRANSPORTATION — r rel 


Architectural Classification 
(Enter categories from instructions) 


a 


Narrative Description 
See Section 7 Continuation Sheet 


Materials 


(Enter categories from instructions) 
foundation _N/A st 
walls N/A Ot 


roof N/A = = 
other ____ asphalt, concrete, granite, plantings, wood 


Name of Property 


Applicable National Register Criteria 


(Mark "x" in one or more boxes for the criteria qualifying the property 
for National Register listing.) 


XA _ Property is associated with events that have made 
a significant contribution to the broad patterns of 
our history. 


_B_ Property is associated with the lives of persons 
significant in our past. 


xC_ Property embodies the distinctive characteristics 
of a type, period, or method of construction or 
represents the work of a master, or possesses 
high artistic values, or represents a significant and 
distinguishable entity whose components lack 
individual distinction. 


_D_ Property has yielded, or is likely to yield, 
information important in prehistory or history. 


Criteria Considerations 


(Mark "x" in all the boxes that apply.) 
Property is: 


_A_ owned by religious institution or used for 
religious purposes. 


B_ removed from its original location. 

C abirthplace or grave. 

D acemetery. 

E areconstructed building, object, or structure. 
F acommemorative property. 


_G_ less than 50 years of age or achieved significance 
within the past 50 years. 


Narrative Statement of Significance 
See Section 8 Continuation Sheet 


Mi Suffolk C ies. M 
County and State 


Areas of Significance 
(Enter categories from instructions) 


; ity P i 
Enai 
Landscape Architecture 


Period of Significance 
1899-1957 0 


Significant Dates 


Significant Person 
(Complete if Criterion B is marked above) 


NWA 
Cultural Affiliation 


Architect/Builder 
G Eliot O 1B S ff 


(Cite the books, articles, and other sources used in preparing this form on one or more continuation sheets.) 


Previous documentation on file (NPS): 


— preliminary determination of individual listing (36 
CFR 67) has been requested 
_ previously listed in the National Register 
_ previously determined eligible by the National 
Register 
_ designated a National Historic Landmark 
_ recorded by Historic American Buildings Survey 
# 
recorded by Historic American Engineering 
Record # 


Primary location of additional data: 


_ State Historic Preservation Office 
x Other State agency 
_ Federal agency 
_ Local government 
_ University 
_ Other 
Name of repository: 


DCR Archives, Boston, MA 


Revere Beach Parkway Middlesex and Suffolk Counties, Massachusetts 
Name of Property County, State 


10, Geographical Data 
Acreage of Property approx. 83.3 acres 


UTM References 


1. 19 328645 4696600 (Wellington Circle) 3.19 333932 4696395 (Broadway 
Zone Easting Northing Zone Easting Northing Bridge) 

2.19 330380 4696308 (Sweetser Circle) 4.19 336218 4696156 (Eliot 
Zone Easting Northing Zone Easting Northing Circle) 


Verbal Boundary Description Justification 
See Section 10 Continuation Sheet 


street & number___220 Morrissey Boulevard CSCS telephone __ 617-727-8470 
city or town______ Boston. __———C State __ MA zip code_02125 


Additional L : 
Submit the following items with the completed form: 


Continuation Sheets 
Maps 
A USGS map (7.5 or 15 minute series) indicating the property's location. 


A sketch map for historic districts and properties having large acreage or numerous resources. 


Photographs 
Representative black and white photographs of the property. 


Additional items (Check with the SHPO or FPO for any additional items) 
Property Owner 
(Complete this item at the request of the SHPO or FPO.) 


name 


street & number _ 241 Causeway Street telephone _(617) 727-5264 
city ortown__ Boston —C‘C‘CSCSCSCSC Stnte__ MAA Zip code__02114 


Paperwork Reduction Act Statement: This information is being collected for applications to the National Register of Historic Places to nominate 
properties for listing or determine eligibility for listing, to list properties, and to amend existing listings. Response to this request is required to obtain a 
benefit in accordance with the National Historic Preservation Act, as amended (16 U.S.C. 470 et seq.). 


Estimated Burden Statement: Public reporting burden for this form is estimated to average 18.1 hours per response including the time for reviewing 
instructions, gathering and maintaining data, and completing and reviewing the form. Direct comments regarding this burden estimate or any aspect of 
this form to the Chief, Administrative Services Division, National Park Service, P.0. Box 37127, Washington, DC 20013-7127; and the Office of 
Management and Budget, Paperwork Reductions Project (1024-0018), Washington, DC 20503. 
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of Greater Boston 


NPS Form 10-900-b OMB No. 1024-0018 
(Revised March 1992) 


United States Department of the Interior 
National Park Service 


National Register of Historic Places 
Multiple Property Documentation Form 


This form is used for documenting multiple property groups relating to one or several historic contexts. See instructions in How to 
Complete the Multiple Property Documentation Form (National Register Bulletin 16B). Complete each item by entering the 


requested information. For additional space, use continuation sheets (Form 10-900-a). Use a typewriter, word processor, or 
computer, to complete ail items. 


_X New Submission ___ Amended Submission 


A. Name of Multiple Property Listing 


Metropolitan Park System of Greater Boston 
B. Associated Historic Contexts 
(Name each associated historic context, identifying theme, geographical area, and chronological period for each.) 


Parkways, 1893-1956 Te 


C. Form Prepared by 


name/title Virginia H. Adams, Senior Architectural Historian, PAL; Emily Maass, Architectural Historian, PAL; 
lleana Matos and Caitlin Riley, Project Assistants, PAL: with Shary Page Berg, Historic Landscapes Preservation 
Consultant; and_Timothy Orwig, Consultant, and Betsy Friedberg, NR Director, MHC 


organization Massachusetts Historical Commission date__December 2002 
street & number 220 Morrissey Boulevard telephone___ 617-727-8470 
city or town__ Boston state_MA zip code 02125 


D. Certification 


As the designated authority under the National Historic Preservation Act of 1966, | hereby certify that this documentation form 
meets the National Register documentation standards and sets forth requirements for listing of related properties consistent with 
the National Register criteria. This submission meets the procedural and professional requirements set forth in 36 CFR Part 60 and 
the Secretary of the Interior's Standards agd Guidelines for Archaeology and Historic Preservation. (See continuation sheet for 


State or Federal agency and bureau 


| hereby certify that this multiple property documentation form has been approved by the National Register as a basis for evaluating 
related properties for listing in the National Register. 


Signature of the Keeper Date of Action | 


Metropolitan Park System of Greater Boston Massachusetts 
Name of Multiple Property Listing State 


Table of Contents for Written Narrative 


Provide the following information on continuation sheets. Cite the letter and the title before each section of the narrative. Assign 
page numbers according to the instructions for continuation sheet in How to Complete the Multiple Property Documentation Form 
(National Register Bulletin 16B). Fill in page numbers for each section in the space below. 


Page Numbers 


E. Statement of Historic Contexts 
(If more than one historic context is documented, present them in sequential order.) 


Page 1-51 


F. Associated Property Types 
(Provide description, significance, and registration requirements.) 


Page 1-9 
G. Geographical Data 
Page 1 


H. Summary of Identification and Evaluation Methods 
(Discuss the methods used in developing the multiple property listing.) 


Page 1-2 


I. Major Bibliographical References 
(List major written works and primary location of additional documentation: 
State Historic Preservation Office, other State agency, Federal agency, local 
government, university, or other, specifying repository.) 


Page 1-2 


Primary location of additional data: 
[X] State Historic Preservation Office 
[ ] Other State Agency 
[ ] Federal Agency 
[ ] Local Government 
[ ] University 
[X] Other 
Name of repository: 
Metropolitan District Commission 


Paperwork Reduction Act Statement: This information is being collected for applications to the National Register of Historic Places to 
nominate properties for listing or determine eligibility for listing, to list properties, and to amend existing listings. Response to this request is 
required to obtain a benefit in accordance with the National Historic Preservation Act, as amended (16 U.S.C. 470 et seq.). 


Estimated Burden Statement: Public reporting burden for this form is estimated to average 120 hours per response including time for 
reviewing instructions, gathering and maintaining data, and completing and reviewing the form. Direct comments regarding this burden 
estimate or any aspect of this form to the Chief, Administrative Services Division, National Park Service, P.O. Box 37127, Washington, DC 
20013-7127; and the Office of Management and Budget, Paperwork Reductions Projects (1024-0018), Washington, DC 20503. 


Jamey Tesler, MassDOT Secretary and CEO and MPO Chair 
Tegin L. Teich, Executive Director, MPO Staff 


TECHNICAL MEMORANDUM 


DATE: March 6, 2013; Revised August 15, 2021 
TO: MOVES Stakeholders 
FROM: Anne McGahan, Mark Scannell, and Bruce Kaplan 
Central Transportation Planning Staff 
RE: MOVES Emission Factors and Travel Demand Model Application 


This memorandum outlines the assumptions and process for developing mobile 
source emission factors using the US Environmental Protection Agency’s (EPA) 
Motor Vehicle Emission Simulator (MOVES) emission model for the 
Commonwealth of Massachusetts. MOVES is an emission modeling system that 
estimates mobile source emissions for criteria air pollutants and greenhouse 
gases (GHG). The MOVES model creates mobile source emissions estimates by 
running either in the emission rate mode or inventory mode. Because the 
Massachusetts Department of Transportation (MassDOT) chose to use emission 
factors in conjunction with the travel demand model, MOVES must be run in the 
emission rate mode. Using this mode, the Central Transportation Planning Staff 
(CTPS), MassDOT, and the Massachusetts Department of Environmental 
Protection (MassDEP) worked to develop a process to translate more than 23 
million output records into a format that could be applied to the travel demand 
model to determine running emissions. 


The first part of this memorandum explains the steps taken in March 2013 to 
develop the process. The second part discusses the ongoing process of 
developing mobile source emission factors and their application in the travel 
demand model. The emission factors are used for statewide transportation 
conformity work and all other air quality work done by MassDOT, CTPS, and the 
metropolitan planning organizations (MPO) in Massachusetts. 


1 INITIAL PROCESS TO DEVELOP FACTORS IN EMISSION RATE MODE 
(MARCH 2013) 
The following outlines the method that MassDEP and CTPS used in March 2013 
to develop emission factors from the MOVES model output, which were then 


used to develop emission rates (measured in grams per distance) for inputs to 
the travel demand model. Initially, MassDEP ran the MOVES 2010b model for 


Civil Rights, nondiscrimination, and accessibility information is on the last page. 
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1.1 


the year 2012 in the emission rate mode (as opposed to the inventory mode) for 
Middlesex County. Middlesex County was chosen as the representative county 
for the Boston Region MPO given its size and location in eastern Massachusetts. 
Inputs to the MOVES 2010b model were developed by MassDEP. 


Once this method was perfected and approved by MassDEP and EPA, a similar 
process was used to develop emission rates for rural communities in western 
Massachusetts. Hampden County was selected to represent rural western 
communities in the MOVES model. 


Both of the data sets for eastern and western Massachusetts were used to 
develop 2016 and future year emission factors using the version of the emission 
model, MOVES 2014a. 


In November 2020, EPA updated the 2014b MOVES model to what is now the 
most current version—MOVES 3. The process for developing emission factors 
using the output files from the 2014b version of MOVES is the same process 
used for developing the MOVES 3 emission factors. Emission factors were 
updated in summer 2021 using MOVES 3, and are now available to be used in 
the Statewide Travel Demand Model to produce emissions for on-road sources. 


MassDEP MOVES Output Files 


In 2012, CTPS staff received a number of output files for Middlesex County from 
MassDEP. The MOVES model was run for Middlesex as a representative county 
in eastern Massachusetts because it would have taken too much time to run the 
model for the entire state. Three specific types of files provided emission rates 
under the categories outlined below: 


e Rates per Distance: This file provides information in grams per vehicle per 
distance and presents the exhaust and evaporative emissions that occur 
while the vehicles are on “real roads.” These rates are applied to the 
outputs of the travel demand model by link. (These rates are referred to as 
running emissions in this memorandum.) 


e Rates per Vehicle: This file provides information in grams per vehicle and 
presents the emissions from vehicle starts and extended idling, and some 
evaporative emissions (permeation and liquid leaks) from parked vehicles. 
These rates are multiplied by the total vehicle population for a specific 
area. (These rates are referred to as stationary emissions in this 
memorandum. ) 


e Rates per Profile: This file provides information in grams per vehicle and 
presents the vapor venting emissions from parked vehicles as rate per 
vehicle. These rates are also multiplied by the total vehicle population for 
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a specific area. (These rates are referred to as stationary emissions in this 
memorandum. ) 


CTPS received one Rate per Profile file, one Rate per Vehicle file, and 13 Rate 
per Distance files for each of the following vehicle types: 


Motorcycle—Vehicle Type 11 

Passenger car—Vehicle Type 21 

Passenger truck—Vehicle Type 31 

Light commercial truck—Vehicle Type 32 
Intercity bus—Vehicle Type 41 

Transit bus—Vehicle Type 42 

School bus—Vehicle Type 43 

Refuse truck—Vehicle Type 51 

Single unit short-haul truck—Vehicle Type 52 
Single unit long-haul truck—Vehicle Type 53 
Motor home—Vehicle Type 54 

Combination short-haul truck—Vehicle Type 61 
Combination long-haul truck—Vehicle Type 62 


1.2 Running Emissions—Rate Per Distance 


The running emission factors were derived from the Rate per Distance file. The 
13 Rate per Distance files included a total of 23,176,706 records. CTPS staff met 
with staff of the MassDOT Office of Transportation Planning and MassDEP on 
December 4, 2012, to discuss the initial assumptions for translating those 
records into factors that could be applied to the travel demand model to 
determine running emissions. The first step was to determine the appropriate 
records to use for developing emission factors. The staffs reviewed the following 
data fields to create a set of records pertinent to the emission factor 
development: 


Days of the week 
Months of the year 
Emissions process 
Pollutant type 
Time of day 
Vehicle type 
Roadway type 
Speed bins 

Fuel type 
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Rate Per Distance Assumptions 


Days of the Week 

Weekday and weekend information was provided in MassDEP’s MOVES output 
files. The travel demand model forecasts weekday travel only, so only the 
weekday records were used. 


Months of the Year 

Rates are calculated by month. As agreed, staff continued to use data from the 
January and July months—as was the case when the MOBILE6 emission factors 
were developed—to be consistent with past modeling methods. 


Emissions Process 

As described above, the Rates per Distance file provides information in grams 
per vehicle per distance and presents the exhaust and evaporative emissions 
that occur while the vehicles are on “real roads.” Only the running exhaust rates 
were used to develop emission factors that will be applied to the results of the 
travel demand model. 


Pollutant Type 
Emission factors were developed for the following pollutants: 


Carbon monoxide (CO) 

Nitrogen Oxides (NOx) 

Volatile organic compounds (VOCs) 

Atmospheric carbon dioxide (COz2) 

Primary exhaust particulate matter—10 microns or less (PM1o) (total) 
Primary exhaust particulate matter—2.5 microns or less (PMz:5) (total) 


Time of Day Rates 


Rates are calculated by time of day. MassDEP’s MOVES outputs included 

factors for each of the 24 hours on an average January and July day. Staff 
developed a composite factor for each of the timeframes represented in the 
travel demand model: 


e AM period: 6:00 AM to 9:00 AM 

e Midday period: 9:00 AM to 3:00 PM 

e PM period: 3:00 PM to 6:00 PM 

e Nighttime period: 6:00 PM to 6:00 AM 


Staff discussed averaging and weighting rates by time period. Because there 


was a wider range of NOx rates by time period, passenger vehicles and trucks 
rates were reviewed to determine the differences in rates per hour, especially for 
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the nighttime period since it included 12 hours of rates. CTPS used an average 
rate for the AM, PM, and midday periods. For the nighttime period, an average 
rate for both passenger vehicles and short-haul trucks was calculated over the 
12-hour period and compared to the rates from 6:00 PM to 6:00 AM. Staff 
determined that the 10:00 PM to 11:00 PM rate was a representative hour of 
travel and emission rate over the 12-hour nighttime period (see Attachment 1— 
Time of Day Rates for Passenger Vehicles and Attachment 2—Time of Day 
Rates for Short-haul Trucks. 


Vehicle Type 

There are 13 different vehicle types in the MOVES output. The transportation 
demand model looks at only two—passenger vehicles and commercial vehicles. 
Transit vehicle emissions are calculated outside of the travel demand model. 
Staff collapsed the MOVES vehicle types into three categories—passenger 
vehicles, commercial vehicles, and buses. 


Staff initially reviewed vehicle registration data to determine the percentages of 
vehicle types at the state, MPO, and county levels to identify how to weight the 
emission factors by vehicle type to develop a composite for passenger and 
commercial vehicles. Since MassDEP used vehicle population numbers for 
Middlesex County in the MOVES model, CTPS staff decided to use the 
Middlesex percentages. 


Staff then consolidated the vehicle types into passenger vehicles, commercial 
vehicles, and buses as follows: 


Passenger Vehicles: 


e Motorcycle (2.81%) 
e Passenger car (64.95%) 
e Passenger truck (32.24%) 


Commercial Vehicles: 


Light commercial truck (80.92%) 
Refuse truck (0.24%) 

Single unit short-haul truck (13.26%) 
Single unit long-haul truck (0.62%) 
Combination short-haul truck (2.91%) 
Combination long-haul truck (2.05%) 


Buses 


Emissions from transit vehicles are calculated outside of the travel demand 
model. The transit bus outputs of the MOVES model can be used to determine 
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the emission factors for transit buses. The calculation for the stationary 
emissions (from the Rates per Profile and Rates per Vehicle files) requires 
multiplying the factor by the total number of vehicles. However, there needs to be 
further discussion about how to extract the factors from the Rates per Distance 
file to determine running emission factors when different assumptions are applied 
(road types, speed bins, time of day, etc.). 


Other Vehicles 


Some vehicle types were omitted. For example, the travel demand model does 
not account for school buses, motor homes, or intercity buses, so these were 
omitted. 


Roadway Type 
There are five classifications of roadways in the MOVES output. The definitions 
are as follows: 


e Off network—All locations where the predominant activity is vehicle starts, 
parking, and idling (such as parking lots, truck stops, rest areas, freight 
terminals, and bus terminals) 

e ural restricted access—Rural highways that can only be accessed by an 
on-ramp; this classification corresponds to the classification of rural 
freeway in the travel demand model 

e Rural unrestricted access—All other rural roads (arterials, connectors, and 
local streets); this classification corresponds to the classification of rural 
arterial in the travel demand model 

e Urban restricted access—Urban highways that can only be accessed by 
an on-ramp; this classification corresponds to the classification of urban 
freeway in the travel demand model 

e Urban unrestricted access—All other urban roads (arterials, connectors, 
and local streets); this classification corresponds to the classification of 
urban arterial in the travel demand model 


The off-network rates were not provided and will not be used. 


Speed Bins 

Speeds in the travel demand model were consolidated to match the speed bins 
in the output of MOVES. The CTPS travel demand model does not use speeds 
higher than the posted speed limit. MOVES produces rates for vehicles traveling 
faster than 70 miles per hour. It is possible that some speed bins may not be 
used. 
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Fuel Type 

The fuel types in the Rate per Distance file include gasoline, diesel, compressed 
natural gas, liquid petroleum gas, and electricity. MassDEP shared information 
about vehicle fuel type distribution based on data from the state’s vehicle 
inspection and maintenance program. Because gasoline and diesel-powered 
vehicles are the most prevalent, MassDEP only used the data for gasoline and 
diesel fuel types for modeling purposes. 


Staff spoke with Chris Porter from Cambridge Systematics regarding how hybrid 
vehicles could be accounted for in future year rates. Hybrids are held to the same 
vehicle tailpipe standards as gas- and diesel-powered vehicles, so the only real 
issue is the number of zero-emission or electric vehicles. As discussed, the 
number of those vehicles will depend upon the availability of infrastructure to 
accommodate the vehicles in the future. The main issue associated with hybrid 
vehicles is fuel economy. Hybrids are accounted for in the vehicle mix for 
Corporate Average Fuel Economy standards, which will be increasing in the 
future; some vehicles will have a higher miles-to-gallon ratio and others lower to 
average out to the standard. 


It may be necessary to use different usage rates for the fuel types in the future 
years. 


Rate Per Distance Process 


The assumptions described above were applied to the 23,176,706 records to 
yield 6,144 emission factors that were used as input into a macro developed for 
post processing the outputs from the travel demand model. The macro calculated 
the total emissions for the 164-community modeled area in eastern 
Massachusetts. The process to arrive at the 6,144 emission factors took three 
steps: 


Step 1: Reduce the data to only the months, days, process, and pollutants 
being considered. 


2 months of data (January and July only) multiplied by 

1 day class (weekday only) multiplied by 

24 hours per day multiplied by 

1 process (running exhaust only) multiplied by 

6 pollutants (CO, NOx, VOC, CO2, PMio and PMz255 only) multiplied by 
4 road types multiplied by 

16 speed bins multiplied by 


9 vehicle types 


Page 7 of 17 


MOVES Emission Factors and Travel Demand Model Application August 15, 2021 


1.3 


Resulting in 165,888 factors (18,432 factors for each of the 9 vehicle 
types) 


Step 2: Collapse 24 hours into four aggregate model periods. 


The correspondence between the four aggregate model periods and the 
hours of day are as follows: 


AM peak period = hours 7-9 

Midday time period = hours 10-15 

PM peak period = hours 16-18 

Nighttime period = hour 23 (which is representative of the 12-hour 
time period) 


Multiply 165,888 factors by 4/24 (24 hourly periods becoming four 
aggregate model time periods) 


Resulting in 27,648 factors (3,072 factors for each of the 9 vehicle 
types) 


Step 3: Collapse nine source types into two aggregate vehicle types 
(passenger and commercial vehicles). 


e Passenger (sourceTypelD 11,21,31) 
e Commercial (SourceTypelD 32,51,52,53,61,62) 


Multiply 27,648 factors by 2/9 (nine source types becoming two aggregate 
vehicle types) 


Resulting in 6,144 factors 


These factors were used to post process the travel demand model data to 
determine the total emissions for the 164 communities in the CTPS model area. 


Stationary Emissions—Rate Per Vehicle 
Rate Per Vehicle Assumptions 


A portion of the stationary emission factors were derived from the Rate Per 
Vehicle files. The assumptions for determining the appropriate records to use in 
developing emission factors were the same for this category of stationary 
emissions as they were for the running emissions: 


e Days of the week 
e Months of the year 
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e Pollutant type 


As in the development of running emissions, composite rates were developed by 
collapsing the following classifications: 


e Time of day 
e Vehicle type 


Unlike the Rate per Distance calculations, the Rate per Vehicle calculations take 
into account emissions from multiple processes. The file provides information in 
grams per vehicle and presents the emissions from vehicle starts and extended 
idling, and some evaporative emissions (permeation and liquid leaks) from 
parked vehicles. The specific emission processes that are used from this file are 
as follows: 


e Start exhaust 

e Evaporative permeation 

e Evaporative fuel leaks 

e Crankcase start exhaust 

e Crankcase extended idle exhaust 
e Refueling displacement vapor loss 
e Refueling spillage loss 

e Extended idle exhaust 


Emission processes that were not accounted for include the following: 


e Brakewear 
e Tirewear 
e Crankcase running exhaust 


Rate Per Vehicle Process 


The first three steps for calculating rate per vehicle are similar to the steps 
described for calculating rate per distance. 


Step 1: As described above, the rate per distance input provided by 
MassDEP was split into 13 individual files, differentiated by source type. In 
the case of rate per vehicle, the input was provided in a single file, containing 
records for all source types. To facilitate a process similar to that used for rate 
per distance, this single file was split into nine individual files, corresponding 
to those source types being considered. During this processing, the data were 
further reduced to only the months, days, and pollutants being considered. 
Unlike rate per distance processing, there was no attempt to limit the 
selection based on process type. For all but the combination long-haul truck 
source type, records for the following process types were returned: 


e Start exhaust 
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e Evaporative permeation 

e Evaporative fuel leaks 

e Crankcase start exhaust 

e Refueling displacement vapor loss 
e Refueling spillage loss 


For the combination long-haul truck source type, no evaporative permeation 
or fuel leak records were returned. This is likely because this class of vehicle 
is exclusively diesel fueled and thus, because of the properties of the fuel, 
these trucks produce no significant evaporative emissions. However, records 
were returned for crankcase extended idle exhaust and extended idle exhaust 
processes. 


For all but the single unit short-haul truck and combination long-haul truck 
source types, this process returned 720 records. These record sets seem 
consistent across source type, but do not represent every possible 
combination of month, day, hour, pollutant, and process. For the single unit 
short-haul truck source type only 501 records were returned, while 1,152 
records were returned for the combination long-haul truck source type. These 
record totals are much smaller than those produced by the rate per distance 
process since speed bins and road types are not considered in stationary 
emissions. 


Step 2: Collapse 24 hours into four aggregate model periods as described in 
the rate per distance process above. 


Step 3: Collapse nine vehicle types into two aggregate vehicle types 
(passenger and commercial vehicles) as described in the rate per distance 
process above. 


The product of Steps 1 through 3 is a table of rate per vehicle emissions 
rates. This table contains 328 records of which 120 pertain to passenger 
vehicle rates and 208 pertain to commercial vehicle rates. This table has the 
following format: 


e Months of the year 
e Time of day 

e Vehicle type 

e Pollutant type 

e Process type 

e Emissions rate 
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1.4 


Step 4: The actual rate per vehicle stationary emissions were calculated by 
multiplying the emissions rates in the rate table by the corresponding 
registration totals (passenger or commercial) for the 164-municipality study 
area. Total passenger and commercial registrations for this modeled area 
were derived from state registration data. The following is a summary of the 
registration types used in the estimation of passenger and commercial vehicle 
totals: 


Passenger Vehicles (3,074,504 total passenger vehicles): 


Motorcycle (71,757) 
Passenger auto (1,814,871) 
Commercial auto (15,265) 
Light truck (401,868) 

Sport utility vehicle (770,743) 


Commercial Vehicles (178,599 total commercial vehicles) 


e Sport utility vehicle (11,418) 
e Light truck (124,033) 
e Heavy truck (4,223) 


Emissions were then aggregated to the reporting level by collapsing the table 
to only include results by month, period of day, and pollutant type. 


Stationary Emissions—Rate Per Profile 

Rate Per Profile Assumptions 

The final portion of the stationary emission factors were derived from the Rate 
per Profile files. The assumptions for determining the appropriate records to use 
in developing emission factors were the same for this category of stationary 
emissions as they were for the rate per vehicle stationary emissions and the 
running emissions. 


The Rates per Profile file provides information in grams per vehicle and presents 
the vapor venting emissions from parked vehicles. The specific outputs from this 
file are for the evaporative fuel vapor venting process. 


Rate Per Profile Process 


As mentioned, the first three steps for calculating rate per profile are similar to 
the steps described above for calculating the rate per distance and rate per 
vehicle. 


Step 1: As described above, input was provided in a single file, containing 
records for all source types. This single file was split into nine individual files, 
corresponding to those source types being considered. As before, the data 
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were further reduced to only the months, days, and pollutants being 
considered. In a departure from the previous processes, months were not 
identified explicitly in the rate per profile data. Instead, months seems to be 
implied by the “temperatureProfilelD” field. Values in this field are in the 


format “2501700<n>00,” where “n” seems to represent the ordinal month 
number. 


For all but the combination long-haul truck source type, this process returned 
48 records (2 months x 24 hours x 1 pollutant x 1 process) for each source 
type. The limited number of records returned is a reflection of the fact that 
only one pollutant of interest (VOC) and a single process (evaporative fuel 
vapor venting) were included in the input file. In the case of the combination 
truck source type, no records were returned. As mentioned above, this is 
likely because this class of vehicle is exclusively diesel fueled and thus, 
because of the properties of the fuel, these trucks produce no significant 
evaporative emissions. 


Step 2: Collapse 24 hours into four aggregate model periods as described in 
the rate per distance process above. 


Step 3: Collapse nine vehicle types into two aggregate vehicle types 
(passenger and commercial vehicles) as described in the rate per distance 
process above. 


The product of Steps 1 through 3 is a table of rate per profile emissions rates. 
This table contains 16 records (2 months x 4 time periods x 2 vehicle types x 
1 pollutant x 1 process) of which eight pertain to passenger vehicle rates and 
eight pertain to commercial vehicle rates. This table has the following format: 


e Months of the year 
e Time of day 

e Vehicle type 

e Pollutant type 

e Process type 

e Emissions rate 


Step 4: The actual rate per profile stationary emissions were calculated by 
multiplying the emissions rates in the rate table by the previously referenced 
registration totals (passenger or commercial). 


Emissions were then aggregated to the reporting level by collapsing the table 
to only include results by month, period of day, and pollutant type. 
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2.1 


ONGOING PROCESS TO DEVELOP FACTORS IN EMISSION RATE 
MODE 


Emission Factor Development 


Currently, inputs for the emission model (MOVES 3) are developed by CTPS in 
coordination with MassDOT and MassDEP. CTPS uses these input files in the 
MOVES 3 emission model to develop emission factors for eastern and western 
Massachusetts. These factors are then used in conjunction with the Statewide 
Travel Demand Model. 


The previous model, MOVES 2014b, was used during the development of the 
Long-Range Transportation Plans (LRTP) for the MPOs in Massachusetts, which 
were adopted in 2015 and updated in 2016 to document the GHG analysis that 
was done for the Commonwealth. In 2016, due to the recent court ruling 
regarding the 1997 ozone standard, the MPOs in the Commonwealth were 
required to perform ozone air quality conformity analyses for their latest plans. A 
consultation meeting was held in April 2018. Those in attendance included the 
Federal Highway Administration, EPA, MassDEP, MassDOT, and MPOs. The 
parties involved decided to use the latest factors developed in 2016 since all 
believed that the Commonwealth would be well within the emission budgets set 
for the 1997 standard and that these factors would be conservative. They agreed 
that the factors would be updated next when the MPOs adopted their new LRTPs 
in spring 2019. 


In February 16, 2018, further guidance was issued as a result of the United 
States Court of Appeals for the District of Columbia Circuit in South Coast Air 
Quality Mgmt. District v. EPA (“South Coast II,” 882 F.3d 1138), which held that 
transportation conformity determinations must continue to be done in areas that 
were designated either as nonattainment or maintenance areas for the 1997 
ozone National Ambient Air Quality Standards (NAAQS) and attainment for the 
2008 ozone NAAQS when the 1997 ozone NAAQS was revoked. 


According to the guidance, both Eastern and Western Massachusetts, along with 
several other areas across the country, were defined as orphan nonattainment 
areas—areas that were designated as nonattainment areas for the 1997 ozone 
NAAQS at the time of its revocation (80 FR 12264, March 6, 2015) and as 
attainment areas for the 2008 ozone NAAQS in EPA’s original designation rule 
for this NAAQS (77 FR 30160, May 21, 2012). As of February 16, 2019, 
conformity determinations are required in these areas; however, regional 
emissions analyses are not required. Therefore, emission factors were not 
updated as part of the 2019 LRTPs. 


Page 13 of 17 


MOVES Emission Factors and Travel Demand Model Application August 15, 2021 


2.2 


The latest emission factors were updated in summer 2021 using the MOVES 3 
emission model. These factors are now available for use in the Statewide Travel 
Demand Model. 


Application of Running Emission Factors to Travel Demand Model 


When conducting the MPOs’ LRTP regional air quality conformity determinations, 
CTPS links the Statewide Travel Demand Model with the aforementioned running 
emission factors produced by the MOVES model and develops estimates of 
emissions from public transportation vehicles. 


On-Road Emissions 


The calibrated Statewide Travel Model set estimates traffic volumes, average 
highway speeds, vehicle-miles traveled (VMT) and vehicle-hours traveled. One of 
the outputs of the model sets’ highway assignment routines is VMT on individual 
roadway segments, while another output is average speed on individual roadway 
segments. Pollutant emission factors (see below for the listed emissions) per 
VMT were developed for different speeds on different roadway types for different 
times of the day and times of the year using EPA’s MOVES emissions modeling 
software. These emissions factors were arranged into cross-classification tables, 
according to the following component elements: 


e Speed 

e Roadway type 

e Urban classification 
e Vehicle type 

e Time of day 

e Time of year 


Given that each roadway segment has an associated average speed, as well as 
roadway classification, emissions were generated by the application of the 
appropriate emission factors to each segment’s particular (truck or passenger 
vehicle) VMT. The emissions factors employed in the calculation of these 
emissions were for a summer month (July), with the exception of the factors for 
carbon monoxide, which use a winter month (January); in this manner, the most 
conservative estimate of ozone precursors was computed. Car and truck 
emissions were estimated in this analysis for the following: 


e Carbon monoxide (CO) 

e Carbon dioxide (COz) 

e Nitrogen oxides (NOx) 

e Volatile organic compounds (VOCs) 
e Sulfur oxides (SOx) 

e Particulate matters (PM, .and PM__). 
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Public Transportation Vehicle Emissions 


Massachusetts has a significant number of public transportation vehicles that are 
not accounted for in the methodology described above. In order to account for 
public transportation vehicles, a second analysis was undertaken. This section 
summarizes the methodology used to estimate emissions for each of three public 
transportation modes: 


e Passenger commuter rail 
e Bus 
e Water transportation 


Because the rapid transit lines draw electricity from a third track or catenaries, 
they draw their power from a stationary source, namely a power plant that may or 
may not be locally sited. Because of the difficulty in quantifying emissions 
associated with transportation sources from stationary sources and to eliminate 
the possibility of double counting emissions, no estimates were made for 
stationary power generators, such as power plants. 


Passenger Commuter Rail Emissions 

Estimates of emissions from the commuter rail system in eastern Massachusetts 
are based upon the factors received by CTPS from the EPA Office of 
Transportation and Air Quality and are documented on its website: 
https://www.epa.gov/requlations-emissions-vehicles-and-engines/regulations- 
emissions-locomotives. The fleet average emission factors for all locomotives by 
year are presented in the EPA guidance and are shown in grams per gallon. 
These factors are translated into vehicular emission rates per train mile by 
assuming a fixed fuel consumption rate of 3.7 gallons per mile and one 
locomotive per train (based upon a survey of Boston commuter rail operations). 


The number of train miles is estimated from a breakdown of track mileage by 
train line and community. Train mileage is a function of the train frequency data 
garnered from current and proposed commuter rail schedules. Multiplying the 
train miles per day by the vehicular emissions per train mile yields the estimated 
vehicular emissions per day in eastern Massachusetts for each pollutant. 


Bus Emissions 

Bus emissions estimates are based upon a survey of all of the fixed-route bus 
operations in the model area and the bus manufactures’ information on vehicle 
type and fuel type. This includes all bus service operated by regional transit 
authorities, including the Massachusetts Bay Transportation Authority, and 
private bus carriers. The analysis includes a summary of vehicle miles and fuel 
type (including the electric portion of dual-mode routes) for each bus route by 
year. Emissions of each pollutant were calculated by multiplying the appropriate 
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emission factor (based on fuel type) by the miles traveled by buses on each 
route. These results were summed for all routes on a daily basis. 


Water Transportation Emissions 

Water transportation emission estimates are based upon a survey of water 
transportation operators, boat manufacturers’ information, and guidance from 
EPA’s April 2009 report titled “Current Methodologies in Preparing Mobile Source 
Port-Related Emission Inventories Final Report” by ICF International. The water 
transportation services examined consist of the following water taxi and ferry 
routes: 


e Boston Harbor water taxis routes 
e Rowes Wharf to Logan Airport 

e Hingham to Boston 

e Charlestown to Long Wharf 

e Lovejoy to World Trade Center 

e Hull routes 

e Quincy routes 


Each water transportation route was identified with a boat, a specific engine type, 
number of engines, and horsepower. 


Final Step 


The last step is to combine the total emissions estimated for motor vehicle 
emissions in the model area with that of the emissions estimate for public 
transportation to derive a regional total estimate by county and by MPO for the 
Commonwealth of Massachusetts. 
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The Boston Region Metropolitan Planning Organization (MPO) operates its programs, services, and activities in 
compliance with federal nondiscrimination laws including Title VI of the Civil Rights Act of 1964 (Title VI), the Civil 
Rights Restoration Act of 1987, and related statutes and regulations. Title VI prohibits discrimination in federally 
assisted programs and requires that no person in the United States of America shall, on the grounds of race, color, or 
national origin (including limited English proficiency), be excluded from participation in, denied the benefits of, or be 
otherwise subjected to discrimination under any program or activity that receives federal assistance. Related federal 
nondiscrimination laws administered by the Federal Highway Administration, Federal Transit Administration, or both, 
prohibit discrimination on the basis of age, sex, and disability. The Boston Region MPO considers these protected 
populations in its Title VI Programs, consistent with federal interpretation and administration. In addition, the Boston 
Region MPO provides meaningful access to its programs, services, and activities to individuals with limited English 
proficiency, in compliance with U.S. Department of Transportation policy and guidance on federal Executive Order 
13166. 


The Boston Region MPO also complies with the Massachusetts Public Accommodation Law, M.G.L. c 272 sections 
92a, 98, 98a, which prohibits making any distinction, discrimination, or restriction in admission to, or treatment in a 
place of public accommodation based on race, color, religious creed, national origin, sex, sexual orientation, 
disability, or ancestry. Likewise, the Boston Region MPO complies with the Governor's Executive Order 526, section 
4, which requires that all programs, activities, and services provided, performed, licensed, chartered, funded, 
regulated, or contracted for by the state shall be conducted without unlawful discrimination based on race, color, age, 
gender, ethnicity, sexual orientation, gender identity or expression, religion, creed, ancestry, national origin, disability, 


veteran's status (including Vietnam-era veterans), or background. 


A complaint form and additional information can be obtained by contacting the MPO or at 


http://www.bostonmpo.org/mpo_non_ discrimination. 
To request this information in a different language or in an accessible format, please contact 


Title VI Specialist 

Boston Region MPO 

10 Park Plaza, Suite 2150 
Boston, MA 02116 


civilrights@ctps.org 


By Telephone: 
857.702.3702 (voice) 


For people with hearing or speaking difficulties, connect through the state MassRelay service: 
e Relay Using TTY or Hearing Carry-over: 800.439.2370 
e Relay Using Voice Carry-over: 866.887.6619 
e Relay Using Text to Speech: 866.645.9870 


For more information, including numbers for Spanish speakers, visit https://www.mass.gov/massrelay 


Page 17 of 17 


ATTACHMENT 1 
Passenger Cars (sourceTypelD =21) / 24 Hours / Oxides of Nitrogen (pollutantID=3) / Urban Restricted (roadTypelD=4) / 22.5MPH <= Speed < 


pollutant process!| sourceT fuelTypel roadType avgSpeed ratePer avgRateper 

yearlID monthiD- daylD period hourlD ID D_ypelD D ID BinID Distance Time 
2012 2 5 6pmto6am 1 3 1 21 0 4 6 0.371948 
2012 2 5 6pmto6am 2 3 1 21 0 4 6 0.371949 
2012 2 5 6pmto6am 3 3 1 21 0 4 6 0.371948 
2012 2 5 6pmto6am 4 3 1 21 0 4 6 0.371949 
2012 2 5 6pmto6am 5 3 1 21 0 4 6 0.371947 

2012 2 5 6pmto6am 6 3 1 21 0 4 6 0.371949 0.37195 


2012 2 5 6amto9 am 7 3 1 21 0 4 6 0.371948 

2012 2 5 6amto9 am 8 3 1 Pa 0 4 6 0.371947 

2012 2 5 Gamto9 am 9 3 i 21 0 4 6 0.371948 (0.37195 
| 

2012 2 5 9amto3 pm 10 3 1 21 0 4 6 0.371948 

2012 2 5 9Yamto3pm 11 3 1 21 0 4 6 0.371947 

2012 2 5 9amto3 pm 12 3 1 21 0 4 6 0.371948 

2012 2 5 9amto3 pm 13 3 1 21 0 4 6 0.371948 

2012 2 5 9amto3 pm 14 3 1 21 0 4 6 0.371948 

2012 2 5 9amto3 pm 15 3 1 21 0 4 6 0.371823 (0.37193 
EEE SS SESS ESSE 

2012 2 5 3pm to 6pm 16 3 1 21 0 4 6 0.371665 

2012 2 5 3pm to 6pm 17 3 i 21 0 4 6 0.371947 

2012 2 5 3pm to 6pm 18 3 1 21 0 4 6 0.371949 0.37185 

2012 2 5 6pm to6am 19 3 1 21 0 4 6 0.371949 

2012 2 5 6pm to6am 20 3 1 21 0 4 6 0.371947 

2012 2 5 6pm to6am 21 3 i 21 0 4 6 0.371949 

2012 2 5 6pm to 6am 22 3 1 21 0 4 6 0.371949, 

2012 2 5 6pm to6am 23 3 1 21 0 4 6 0.371948 

2012 2 5 6pm to6am 24 3 1 21 0 4 6 0.371949 


ATTACHMENT 1 
Passenger Cars (sourceTypelD =21) / 24 Hours / Oxides of Nitrogen (pollutantID=3) / Urban Restricted (roadTypelD=4) / 22.5MPH <= Speed < 
27.5MPH (avgSpeedBinID=6) 


pollutant process! sourceT fuelTypel roadType avgSpeed ratePer avgRateper 
yearlD monthiD_  daylD period hourlD ID D_ ypelD D ID BinID Distance Time 
2012 7 5 6pm to 6am 1 3 1 21 0 4 6 0.302998 
2012 7 5 6pm to6am 2 3 1 21 0 4 6 0.306002 
2012 7 5 6pmto6am 3 3 1 21 0 4 6 0.308280 
2012 7 5 6pm to6am 4 3 1 21 0 4 6 0.309892 
2012 7 5 6pm to6am 5 3 1 21 0 4 6 0.311077 
2012 7 5 6pmto6am 6 3 1 21 0 4 6 0.312434 0.30887 
aa a aa ee 
2012 7 5 6amto9am 7 3 1 21 0 4 6 0.313576 
2012 7 5 6amto9am 8 3 1 21 0 4 6 0.312627 
2012 7 5 6amto9am 9 3 1 21 0 4 6 0.306630 0.31094 
Se a a a) 
2012 7 5 9amto3pm 10 3 1 21 0 4 6 0.303411 
2012 7 5 9amto3pm 11 3 1 21 0 4 6 0.310581 
2012 7 5 9amto3 pm 12 3 1 21 0 4 6 0.312534 
2012 7 5 9amto3 pm 13 3 1 21 0 4 6 0.319761 
2012 7 5 9amto3pm 14 3 1 21 0 4 6 0.320064 
2012 7 5 9amto3pm 15 3 1 21 0 4 6 0.320104 0.31441 


2012 7 5 3pm to 6pm 16 3 f 21 0 4 6 0.320106 
2012 7 5 3pm to 6pm 17 3 1 21 0 4 6 0.320093 
2012 7 5 3pm to 6pm 18 3 21 0 4 6 0.319932 0.32004 
2012 7 5 6pm to6am 19 3 1 24 0 4 6 0.319537 
2012 7 5 6pm to 6am 20 3 1 21 0 4 6 0.312474 
2012 7 5 6pm to6am 21 3 1 21 0 4 6 0.310852 
2012 7 5 6pm to 6am 22 3 1 21 0 4 6 0.307705, 
2012 7 5 6pm to6am 23 3 1 21 0 4 6 0.304559 
2012 7 5 6pm to 6am 24 3 1 21 0 4 6 0.300671 


ATTACHMENT 2 
Combination Short Haul Trucks (sourceTypelD =61) / 24 Hours / Oxides of Nitrogen (pollutantID=3) / Urban Restricted (roadTypelD=4) / 22.5MPH 
<= Speed < 27.5MPH (avgSpeedBinID=6) 


pollutant! process! sourceT fuelTypel roadTypel avgSpeedBi avgRateper 

yearID monthiD daylD period hourlD D D_ ypelD D D nID__ratePerDistance Time 
2012 2 5 6pm to 6am 1 1 61 0 4 6 13.450300 
2012 2 5 6pmto6am 2 3 1 61 0 4 6 13.450200 
2012 2 5 6pmto6am 3 3 1 61 0 4 6 13.450300 
2012 2 5 6pm to 6am 4 3 1 61 0 4 6 13.450200 
2012 2 5 6pmto6am 5 3 1 61 0 4 6 13.450300 

2012 2 5 6pmto6am 6 3 1 61 0 4 6 13.450200 13.4503 


2012 2 5 6amto9am 7 3 1 61 0 4 6 13.450200 
2012 2 5 6amto9 am 8 3 1 61 0 4 6 13.450300 
2012 2 5 6amto9 am 9 3 1 61 0 4 6 13.450300 13.4503 


2012 2 5 9amto3pm 10 3 1 61 0 4 6 13.450300 

2012 2 5 9amto3pm 11 3 1 61 0 4 6 13.450300 

2012 2 5 9amto3pm 12 3 1 61 0 4 6 13.450300 

2012 2 5 9amto3pm 13 3 1 61 0 4 6 13.450200 

2012 2 5 9amto3 pm 14 3 1 61 0 4 6 13.450200 

2012 2 5 9amto3pm 15 3 1 61 0 4 6 13.447000 13.4497 
eS ETE 

2012 2 5 3pm to6 pm 16 3 1 61 0 4 6 13.442800 

2012 2 5 3pm to6 pm 17 3 1 61 0 4 6 13.450300 

2012 2 5 3pm to6 pm 18 3 1 61 0 4 6 13.450200 13.4478 

2012 2 5 6pmto6am 19 3 1 61 0 4 6 13.450300 

2012 2 5 6pmto6am 20 3 1 61 0 4 6 13.450300 

2012 2 5 6pmto6am 21 3 1 61 0 4 6 13.450300 

2012 2 5 6pmto6am 22 3 1 61 0 4 6 —-13.450300. 

2012 2 5 6pmto6am 23 3 1 61 0 4 6 13.450200 

2012 2 5 6pmto6am 24 3 1 61 0 4 6 13.450200 


ATTACHMENT 2 
Combination Short Haul Trucks (sourceTypelD =61) / 24 Hours / Oxides of Nitrogen (pollutantID=3) / Urban Restricted (roadTypelD=4) / 22.5MPH 


pollutant! process! sourceT fuelTypel roadTypel avgSpeedBi avgRateper 

yearlID monthID daylD period hourlD D D- ypelD D D nID __ratePerDistance Time 
2012 7 5 6pmto6am 1 3 1 61 0 4 6 12.167600 
2012 7 5 6pmto6am 2 3 1 61 0 4 6 12.251500 
2012 7 5 6pmto6am 3 3 1 61 0 4 6 12.315200 
2012 7 5 6pmto6am 4 3 1 61 0 4 6 12.360300 
2012 7 5 6pmto6am 5 3 1 61 0 4 6 12.393400 

2012 7 5 6pmto6am 6 3 1 61 0 4 6 12.431400 11.9764 

—————ESSESE—EESEEeEEE——EE eS a i a nT 
2012 7 5 6amto9am 7 3 1 61 0 4 6 12.463300 
2012 7 5 6amto9am 8 3 1 61 0 4 6 12.436700 

2012 7 5 6amto9am 9 3 1 61 0 4 6 12.269100 12.3897 


2012 7 5 9amto3 pm 10 3 1 61 0 4 6 11.969500 

2012 7 5 9amto3pm 11 3 1 61 0 4 6 11.619000 

2012 7 5 9amto3pm 12 3 1 61 0 4 6 11.278200 

2012 7 5 9amto3 pm 13 3 1 61 0 4 6 10.943900 

2012 7 5 9amto3 pm 14 3 1 61 0 4 6 10.748600 

2012 7 5 9amto3 pm 15 3 1 61 0 4 6 10.677800 11.2062 
a a 

2012 7 5 3pmto6pm 16 3 1 61 0 4 6 10.657300 

2012 7 5 3pmto6pm 17 3 1 61 0 4 6 10.708400 

2012 7 5 3pmto6pm 18 3 1 61 0 4 6 10.847600 10.7378 
SSS SSE eee ea 

2012 7 5 6pmto6am 19 3 1 61 0 4 6 11.074300 

2012 7 5 6pmto6am 20 3 1 61 0) 4 6 11.346200 

2012 7 5 6pmto6am 21 3 1 61 0 4 6 11.595900 

2012 7 5 6pmto6am 22 3 1 61 0 4 6 

2012 7 5 6pmto6am 23 3 1 61 0 4 6 11.929100 

2012 7 5 6pmto6am 24 3 1 61 0 4 6 12.054700 
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Traffic Count Methodology 

2020 Existing Volume Figures 
2040 No Build Volume Figures 
Crash Summary 

Collision Diagrams 

Synchro Capacity Analysis Reports 
Conflict Point Analysis 


Crash Modification Factors (CMFs) List 


e E10: 2040 Build Volumes and Queue Diagrams 
e E11: VISSIM microsimulation Outputs 
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Wellington Circle Phasing Details 


Acts essentially as a 5-legged intersection of Fellsway, Revere Beach Parkway/Mystic Valley 
Parkway, and Middlesex Avenue 
o Eastbound: 2 LT lanes, 4 T lanes, 1 RT slip lane (7 total) 
o Westbound: 3 LT lanes, 3 T lanes, 1 RT slip lane (7 total) 
o Northbound: 1 LT lane, 1 shared LT/T lane, 2 T lanes, 2 RT slip lanes (6 total) 
© Southbound: 1 LT lane, 1 shared LT/T lane, 2 T lanes, 1 RT slip lane (5 total) 
o Southwestbound: 1 HL lane, 1 HL/BL lane, 1 BL lane, 1 BL/BR lane (4 total) 
Of 9 sub-intersections, 5 are part of unactuated-coordinated signal system. Signal system is 
comprised of three different clusters that run simultaneously in combinations that optimize 
throughput: Node D + Node F (Location #2), and Node E + Node G (Location #3), Node C (Location #4 
in signal plans). All turning movements at intersection accommodated. 
o Location #2: Mystic Valley Parkway EB at Fellsway SB, Middlesex Avenue SWB, Revere Beach 
Parkway WB 
o Location #3: Mystic Valley Parkway EB at Fellsway NB, Revere Beach Parkway WB 
o Location #4: Fellsway NB at Middlesex Avenue SWB 
Cycle length/timing plan: 100s CL in AM and PM 
Phasing 
o Location #2: 
= Phase for WBT and EBT traffic 
= Phase for WBL/WBT traffic 
= Phase for SWB traffic 
= Phase for SB traffic 
o Location #3: 
=" Phase for EBT and EBL 
= Phase for EBT and WBT 
= Phase for NBR and WBT 
= Phase for NBT and NBR 
o Location #4: 
= Phase for SWBT 
= Phase for NBT 
Pedestrians 
o Sidewalks provided on all right side of all approaches to intersection 
o All pedestrian crosswalks within the signal system are signalized and run concurrently with 
vehicle phases. Set to max recall. 
= Allslip lane crossings signalized with the exception of SBR and EBR 
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MEMORANDUM 
TO: Makaela Niles, MassDOT 
FROM: Gary McNaughton, P.E., PTOE 
DATE: December 10, 2020 


RE: Wellington Circle Study 
Proposed Balancing Methodology 


McMahon Associates has established existing traffic conditions for the Wellington Circle Study area through a 
variety of available data sources. Typically, turning movement counts would be conducted to identify existing 
vehicle and pedestrian volumes. However, due to the ongoing COVID-19 pandemic and the resulting decrease in 
traffic volumes, “typical” existing volumes were established using historical data. Due to normal variations, as 
well as the significant discrepancies in year, month, and methodology among the count sources, part of this 
effort involved the adjustment and balancing of the raw count data. This memorandum briefly describes the 
data sources used, the adjustments made, and the proposed balancing between intersections to establish a 
consistent existing volume data set representative of pre-COVID traffic volumes. 


Study Area Intersections and Available Data 


The Wellington Circle Study traffic analysis study area consists of six signalized intersections and seven 
unsignalized intersections centered around Wellington Circle and the Wellington MBTA station. The study area 
intersections and a brief description of the turning movement count data obtained for each are presented in 
Table 1 below. 
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Table 1: Historical Turning Movement Count Data at Study Area Intersections 


Study Area Intersection Data Source Name Count date Data included 

Mystic Valley Parkway/Revere Beach Parkway (Rt 16) Encore Traffic Monitoring Study | February2020 = Cars, HV, Bikes, Peds 

at Fellsway (Wellington Circle) Traflnfo Route 1 Study February 2019 Cars, HV, Bikes, Peds 
MassDOT Count Repository November 2018 Cars, HV, Bikes, Peds 
CTPS Data June 2014 Cars, HV, Bikes, Peds 
Woods Bridge Study February 2011 = Cars, HV 

Middlesex Avenue at 9th Street BJs Fueling Facility TIS May 2019 Cars, HV, Bikes, Peds 

Fellsway at Riverside Avenue BJs Fueling Facility TIS May 2019 Cars, HV, Bikes, Peds 

Commercial Street at Mystic Valley Parkway (Rt 16) 4000 Mystic Valley Parkway TIS June 2019 Cars, HV, Bikes, Peds 

Fellsway at Presidents Landing MassDOT Count Repository November 2018 Cars, HV, Bikes, Peds 

Fellsway at Earhart Landing None - - 

Revere Beach Parkway (Rt 16) at Station Landing None - - 

Revere Beach Parkway (Rt 16) at Constitution Way None - - 

Revere Beach Parkway (Rt 16) at Brainerd Avenue None - - 

Revere Beach Parkway EB at Rivers Edge Drive Ramps Woods Bridge Study February 2011 ~— Cars, HV 

Revere Beach Parkway WB at Rivers Edge Ramps Woods Bridge Study February 2011 = Cars, HV 

Rivers Edge Drive at Revere Beach Parkway WB Ramps Woods Bridge Study February 2011 = Cars, HV 

Rivers Edge Drive at Revere Beach Parkway EB Ramps None - - 


As shown in Table 1, for the majority of study area intersections only one count source was able to be obtained. 
For the Wellington Circle intersection, five different sources were obtained, ranging in date from 2011 up to 
February 2020, approximately one month before the Commonwealth of Massachusetts COVID-19 restrictions 
began. For the weekday afternoon peak hour, the count data from the February 2020 Encore casino traffic 
monitoring was utilized as the basis of the 2020 Existing condition volumes. This count data was selected 
because it is expected to represent the most recent pre-COVID data available, and would also reflect the 


changes in traffic volumes at Wellington Circle due to the opening of the casino. No weekday morning peak hour 
data was collected for the Encore traffic monitoring, so data from the February 2019 Traflnfo Route 1 study was 
utilized as the basis of the weekday morning peak hour volumes. This data represents the most recent weekday 
morning peak hour counts available, and while it would not reflect changes in traffic volumes at Wellington 
Circle related to the casino, these impacts are expected to be relatively minimal during the weekday morning 
peak hour as the least popular times for attendance at the Encore Casino are 5:00 AM to 8:00 AM. 


Additional counts were performed in December 2020 in order to obtain data at the five study area intersections 
for which no historical data was found. Because these counts will not represent typical non-COVID conditions 
and in order to continue moving the traffic analysis forward, McMahon will incorporate this new count data into 
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the existing network and will adjust the volumes based on data for nearby study area intersections for which 
count data has already been obtained from historical sources. 


Seasonal Adjustment 


In order to estimate average conditions and facilitate direct comparisons between count sources, seasonal 
adjustment factors were determined and applied to the available count data. Seasonal adjustment factors were 
determined using data from MassDOT continuous count stations on I-93, I-90, and an I-93 offramp to Route 16. 
The resulting multiplicative seasonal adjustment factors are shown in Table 2 below. The below seasonal 
adjustment factors were applied to the raw count data prior to any further analysis in order to best allow for 
direct comparison between the various data sources. 


Table 2: Multiplicative Seasonal Adjustment Factors 
Month ADT Factor 
January 110,189 1.086 
February 112,167 1.067 


March 117,355 1.019 
April 121,461 0.985 
May 124,384 0.962 
June 125,382 0.954 
July 118,418 1.010 


August 123,677 0.967 
September 122,895 0.974 
October 125,460 0.954 
November 119,506 1.001 
December 113,969 1.050 
AADT 119,640 1.000 


Other Adjustments 


As shown in Table 1, the count data obtained for three of the four study area intersections in the Rivers Edge 
Drive area was from the 2011 Woods Bridge study. Due to the age of this count data, it was adjusted to better 
reflect typical current-year conditions. To make this adjustment, data from the February 2011 Woods Bridge 
study at the Wellington Circle intersection were compared to the February 2019 Traflnfo Route 1 study data and 
the February 2020 Encore traffic monitoring data which serve as the bases of the 2020 Existing weekday 
morning and weekday afternoon peak hour volumes, respectively. From these comparisons it was found that 
the 2011 Woods Bridge volumes at Wellington Circle were approximately 5.5% lower than the 2019 Trafinfo 
weekday morning peak hour volumes, and approximately 7.1% lower than the 2020 Encore weekday afternoon 
peak hour volumes. The 2011 Woods Bridge volumes were adjusted upward accordingly to match the current 
volumes. 


After the seasonal and other adjustments were made to the data, the available count data at the study area 
intersections was analyzed, and network-wide peak hours of 7:15 AM to 8:15 AM and 5:00 PM to 6:00 PM were 
identified for the weekday morning and afternoon, respectively. 
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Balancing Methodology 


The final step in developing the 2020 Existing volume set was to balance the volumes between the various 
intersections. As previously discussed, due to the counts being collected at different times with variations in the 
year, season, and methodologies of the obtained count data, substantial differences in volumes between nearby 
intersections exist within the available data. Some of the apparent volume differences between intersections 
may be reflective of the adjacent land uses and the side streets and driveways between key intersections, rather 
than discrepancies between the count sources. These factors were considered when balancing the network and 
not all of the volume differences were fully negated. Individual differences were reduced to represent an 
acceptable percentage of the total volume on the specific link based on the number of intervening driveway and 
roadways. In general: 


e Volume differences internal to the individual nodes within the Wellington Circle intersection were fully 
balanced, as no volume sinks or sources exist between them and the data at each was obtained from a 
single count source. 

e Volume differences between nearby intersections with no volume sources or sinks were balanced to 
within 5% of the roadway volume. 

e Volume differences between intersections with minimal volume sources or sinks were balanced to 
within 10% of the roadway volume. 

e Volume differences between intersections with many or particularly substantial volume sources or sinks 
were balanced to within 20% of the roadway volume. 


The assigned balancing targets for each segment are shown in Figure 1, attached to this memorandum. 


The specific volume adjustments were done manually on a case-by-case basis. In general, the adjustments 
aimed to equally add and subtract volumes from adjacent intersections, with the exception of instances where 
one data source is significantly newer than another. Where multiple movements could be altered to correct a 
volume difference, volume adjustments were assigned proportionally to the existing volumes. By nature, 
correcting one imbalance often results in a change in another imbalance. Where possible, these changes were 
made in order to further reduce the total volume differences on the network, however this isn’t always feasible. 
For this reason, some volume differences which were within the balancing target before adjusting may still be 
reduced, and some volume differences may be shown as greater in the adjusted volumes. Overall, all roadway 
segments of the post-balancing volume set meet the balancing targets shown in Figure 1. 


The specific proposed volume adjustments and the effects on the imbalances between intersections is shown on 
Figures 2 and 3 for the weekday morning peak hour and on Figures 4 and 5 for the weekday afternoon peak 
hour. These figures present the existing turning movement volumes and the proposed changes for balancing 
where applicable, as well as the existing and adjusted imbalances in both number of vehicles and as a 
percentage of roadway volumes. The volume differences are represented by a positive or negative number, 
which represents the apparent change in vehicle volumes in the direction of travel between two intersections. 
For example, as shown on Figure 2, the existing imbalance from the intersection of Fellsway at Riverside Avenue 
to Wellington Circle is shown as +425, meaning that 425 additional vehicles are shown arriving at Wellington 
Circle from the north as are shown departing the Fellsway at Riverside Avenue intersection heading south. All 
percentages shown represent the imbalance as a proportion of the volume at the receiving intersection — in the 
above example, the volume arriving at Wellington Circle. 


The resulting balanced 2020 Existing condition volumes are shown in Figures 5 through 8. 
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Legend 4) 


XX (XX) Pedestrians (Bikes in Crosswalk) 


2OC OOO, Directionality Estimated 
XX POY Volume Estimated 
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See Figure X 
for Wellington Circle 
volumes. 
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XX (XX) Pedestrians (Bikes in Crosswalk) 


2OC OOO, Directionality Estimated 
XX POY Volume Estimated 


See Figure X 
for Wellington Circle 
volumes. 
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CRASH ANALYSIS 
Wellington Circle 
Medford, MA 


Mystic Valley Parkway at Wellington Circle Wellington Circle Wellington Circle Wellington Circle Wellington Circle Wellington Circle Wellington Circle Wellington Circle 
Commercial Street Node 1 Node 2 Node 3 Node 4 Node 5 Node 6 Node 7 Combined 


19 22 12 14 77 
24 28 23 9 
16 19 34 20 


SCOCOC COUN WwW 


i 1 
7 1 
0 0 
0 0 
0 0 
0 0 
2 0 
0 0 


7:00 AM to 9:00 AM 
9:00 AM to 4:00 PM 
4:00 PM to 6:00 PM 
6:00 PM to 7:00 AM 


Source: MassDOT 


CRASH ANALYSIS 


Wellington Circle 
Medford, MA 


Revere Beach Parkway EB 

Mystic Valley Parkway Revere Beach Parkway WB Revere Beach Parkway WB _ between Constitution Way 
between Commercial Street between Wellington Circle and _ between Brainard Avenue and _ and Rivers Edge Drive 

and Wellington Circle Brainard Avenue Rivers Edge Drive Ramps Ramps at Station Landing 


Revere Beach Parkway EB Revere Beach Parkway EB at Revere Beach Parkway EB at Revere Beach Parkway WB 
Constitution Way Rivers Edge Drive Ramps _at Rivers Edge Drive Ramps 


7:00 AM to 9:00 AM 
9:00 AM to 4:00 PM 

4:00 PM to 6:00 PM 

6:00 PM to 7:00 AM 

Total 4 4 6 
Crash Rate #DIV/0! #DIV/0! #DIV/0! #DIV/0! 
State Average - : - - 
District 4 Average : 
Source: MassDOT 


CRASH ANALYSIS 
Wellington Circle 
Medford, MA 


Fellsway 
Fellsway (Route 28) 
Revere Beach Parkway Rivers Edge Drive _ Rivers Edge Drive at (Route 28) at 
Revere Beach Parkway EB Ramps at Total at Revere Beach Revere Beach Parkway Middlesex Avenue at _ Fellsway (Route 28) at at Earhart Presidents 
WB at Brainard Avenue Traffic Driveway Parkway EB Ramps WB Ramps 9th Street Riverside Avenue Landing Landing 


11 
13 


SoS:o-o: Oro: Oo SO 
cooorooor 
coo o OM Fk KR 
coororRuSe 


2 2 
0 2 
1 0 
1 1 
0 0 
0 0 
0 0 
0 0 


7:00 AM to 9:00 AM 
9:00 AM to 4:00 PM 
4:00 PM to 6:00 PM 
6:00 PM to 7:00 AM 


State Average 
District 4 Average 0.57 0.57 0.57 0.73 0.73 0.73 0.57 0.73 
Source: MassDOT 


COLLISION DIAGRAM 


LOCATION Wellington Circle 


TOWN Medford STATE Massachusetts 


START SEGMENT n/a END SEGMENT n/a 


COLLISION DIAGRAM (3 YEAR TOTALS) 


PDO INJURY CRASHES FATAL CRASHES TOTAL NIGHT CRASHES 
15 13 0 28 2 
LEGEND 

Injury Crash No. @) PD Crash No. (@) Subject Fatal Crash Fixed Object weed 

Head On —o7-nu—_ Angle ae a? __ Rear End 

Sideswipe av a4 Left Turn a Coll. w/ Animal ——+» 4 
Coll. w/ Ped. —+ 4 Coll. w/ Bicycle ——+ GY _ | Night coll » 4 Daylight Coll. >< 

2015Crash [| 2016 Crash 2017Crash 
ee veuncrovercie | @)MCM AHON 
201 5-201 7 MEDFORD, MA TRANSPORTATION ENGINEERS & PLANNERS 


COLLISION DIAGRAM 


LOCATION Wellington Circle 
TOWN Medford STATE Massachusetts 
START SEGMENT n/a END SEGMENT n/a 
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COLLISION DIAGRAM (3 YEAR TOTALS) 


i 
VY VY V 


PDO INJURY CRASHES FATAL CRASHES TOTAL NIGHT CRASHES 
50 7 1 58 14 
LEGEND 

Injury Crash No. @) PD Crash No. (@) Subject Fatal Crash Fixed Object weed 
Head On —o7-nu—_ Angle pe 4? __ Rear End 

Sideswipe av a4 Left Turn a Coll. w/ Animal ——+» 4 
Coll. w/ Ped. —+ 4 Coll. w/ Bicycle ——+ GY | Night coll. » 4 Daylight Coll. 3% 

2015Crash [EG | 2016 Crash 2017 Crash 
SHEET 2 OF 5 


CRASH DIAGRAM 
2015-2017 


WELLINGTON CIRCLE 
MEDFORD, MA 


(@MCM AHON 


TRANSPORTATION ENGINEERS & PLANNERS 


COLLISION DIAGRAM 


LOCATION Wellington Circle 


TOWN Medford STATE Massachusetts 


START SEGMENT END SEGMENT n/a 


COLLISION DIAGRAM (3 YEAR TOTALS) 


PDO INJURY CRASHES FATAL CRASHES TOTAL NIGHT CRASHES 
50 18 0 68 26 
LEGEND 
Injury Crash No. @) PD Crash No. (@) Subject Fatal Crash Fixed Object weed 
Head On —o7-nu—_ Angle pe 4? __ Rear End 
Sideswipe av a4 Left Turn a Coll. w/ Animal ——+» 4 
Coll. w/ Ped. —+ 4 Coll. w/ Bicycle ——+ GY | Night coll. » 4 Daylight Coll. 3% 
2015Crash [| 2016 Crash 2017Crash 
cats veuncrovercie | @)MCM AHON 
201 5-201 7 MEDFORD, MA TRANSPORTATION ENGINEERS & PLANNERS 


COLLISION DIAGRAM 


LOCATION Wellington Circle 
TOWN Medford STATE Massachusetts 
START SEGMENT n/a END SEGMENT n/a 


COLLISION DIAGRAM (3 YEAR TOTALS) 


PDO INJURY CRASHES FATAL CRASHES TOTAL NIGHT CRASHES 
52 12 0 64 11 
LEGEND 
Injury Crash No. @) PD Crash No. () Subject Fatal Crash = Fixed Object weed 
Head On —o1—_— Angle ce tp __ Jt Rear End 
Sideswipe av a Left Turn a Coll. w/ Animal ——+» 4 
Coll. w/ Ped. eres, | Coll. w/ Bicycle ——+ GB _ | Night coll. * Daylight Coll. 3% 
2015Crash [EG | 2016crash [EB | 2017crash = 
CRASH DIAGRAM net Stone @MCM AHON 
201 5-201 7 MEDFORD, MA | TRANSPORTATION ENGINEERS & PLANNERS 


COLLISION DIAGRAM 


LOCATION Wellington Circle 


TOWN Medford STATE Massachusetts 


START SEGMENT n/a END SEGMENT 
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COLLISION DIAGRAM (3 YEAR TOTALS) 


PDO INJURY CRASHES FATAL CRASHES TOTAL NIGHT CRASHES 
30 12 0 42 18 
LEGEND 

Injury Crash No. @) PD Crash No. (@) Subject Fatal Crash Fixed Object weed 

Head On —o7-nu—_ Angle ae =, __ Rear End 

Sideswipe av a4 Left Turn a Coll. w/ Animal —+» 4 
Coll. w/ Ped. —+ 4 Coll. w/ Bicycle ——+ Gd _ | Night coll. » 4 Daylight Coll. 3% 

2015Crash [Ss 2016 Crash «(S| 2017crash = 
eae weunerovcrcie — |@MCM A HON 
201 5-201 7 MEDFORD, MA TRANSPORTATION ENGINEERS & PLANNERS 


Wellington Circle 
23: Fellsway (Route 28) & Middlesex Avenue 


Lane Group 

Lane Configurations 
Traffic Volume (vph) 
Future Volume (vph) 
Ideal Flow (vphpl) 
Lane Width (ft) 
Grade (%) 

Storage Length (ft) 
Storage Lanes 
Taper Length (ft) 
Satd. Flow (prot) 

Fit Permitted 

Satd. Flow (perm) 
Right Turn on Red 
Satd. Flow (RTOR) 
Link Speed (mph) 
Link Distance (ft) 
Travel Time (s) 
Confl. Peds. (#/hr) 
Confl. Bikes (#/hr) 
Peak Hour Factor 
Growth Factor 
Heavy Vehicles (%) 
Bus Blockages (#/hr) 
Parking (#/hr) 
Mid-Block Traffic (%) 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Turn Type 

Protected Phases 
Permitted Phases 
Detector Phase 
Switch Phase 
Minimum Initial (s) 
Minimum Split (s) 
Total Split (s) 

Total Split (%) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 
Lead/Lag 

Lead-Lag Optimize? 
Recall Mode 

Act Effct Green (s) 
Actuated g/C Ratio 
vic Ratio 

Control Delay 
Queue Delay 

Total Delay 


11/28/2022 
McMahon Associates 


EBL EBT  EBR 
0 0 0 
0 0 0 
1900 1900 1900 
12 12 12 
0% 
0 0 
0 0 
25 
0 0 0 
0 0 0 
Yes 
30 
297 
6.8 


100% 100% 100% 
0% 0% 0% 
0 0 0 
0% 
0 0 0 


0.96 
100% 
0% 


0 


WBR NBL 

0 41 

0 4 

1900 1900 

12 12 

0 0 

0 0 

25 

0 0 

0 0 

Yes Yes 
| 

0.96 0.92 

100% 100% 

0% 3% 

0 0 

0 0 

Perm 

1 

| 

10.0 

30.0 

57.0 

57.0% 

40 

1.0 

Lead 

Yes 

C-Max 


Weekday Morning Peak Hour 


Yes 


2020 Existing 


SBL SBT SBR 
0 0 0 
0 0 0 
1900 1900 1900 
12 12 12 
0% 
0 0 
0 0 
25 
0 0 0 
0 0 0 
Yes 
30 
132 
3.0 


100% 100% 100% 
0% 0% 0% 
0 0 0 
0% 
0 0 0 
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Wellington Circle Weekday Morning Peak Hour 
3: Fellsway (Route 28) & Middlesex Avenue 2020 Existing 
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Intersection Capacity Utilization 35.3% ICU Level of Service A 


Splits and Phases: 23: Fellsway (Route 28) & Middlesex Avenue 


“I 
@1(R 


@2 


| 


Wellington Circle 


Lane Group 

Lane Configurations 
Traffic Volume (vph) 
Future Volume (vph) 
Ideal Flow (vphpl) 
Lane Width (ft) 
Grade (%) 

Storage Length (ft) 
Storage Lanes 
Taper Length (ft) 
Satd. Flow (prot) 

Fit Permitted 

Satd. Flow (perm) 
Right Turn on Red 
Satd. Flow (RTOR) 
Link Speed (mph) 
Link Distance (ft) 
Travel Time (s) 
Confl. Peds. (#/hr) 
Confl. Bikes (#/hr) 
Peak Hour Factor 
Growth Factor 
Heavy Vehicles (%) 
Bus Blockages (#/hr) 
Parking (#/hr) 
Mid-Block Traffic (%) 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Turn Type 

Protected Phases 
Permitted Phases 
Detector Phase 
Switch Phase 
Minimum Initial (s) 
Minimum Split (s) 
Total Split (s) 

Total Split (%) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 
Lead/Lag 

Lead-Lag Optimize? 
Recall Mode 

Act Effct Green (s) 
Actuated g/C Ratio 
vic Ratio 

Control Delay 
Queue Delay 

Total Delay 


11/28/2022 
McMahon Associates 


5.0 
24.0 
46.0 

46.0% 

40 

1.0 

0.0 

5.0 


Oi 


@2 


@8 


Max 


@9 


Weekday Morning Peak Hour 
24: Fellsway (Route 28) & Mystic Valley Parkway (Route 16) & Middlesex Avenue 


2020 Existing 
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Wellington Circle Weekday Morning Peak Hour 
24: Fellsway (Route 28) & Mystic Valley Parkway (Route 16) & Middlesex Avenue _2020 Existing 


-e ae 


LOS A F A D 
Approach Delay 6.9 94.8 40.5 
Approach LOS A F D 
Queue Length 50th (ft) 34 = -~292 0 185 
Queue Length 95th (ft) m29 #367 0 #253 
Internal Link Dist (ft) 180 220 217 
Turn Bay Length (ft) 

Base Capacity (vph) 2015 1261 1693 1094 
Starvation Cap Reductn 691 0 0 0 
Spillback Cap Reductn 0 147 0 0 
Storage Cap Reductn 0 0 0 0 
Reduced vic Ratio 0.78 1.24 0.01 0.96 
Intersection Summary 
Area Type: Other 


Cycle Length: 100 

Actuated Cycle Length: 100 

Offset: 7 (7%), Referenced to phase 2:EBTL and 6:, Start of Green 
Natural Cycle: 140 

Control Type: Actuated-Coordinated 

Maximum vic Ratio: 1.38 


Intersection Signal Delay: 52.5 Intersection LOS: D 
Intersection Capacity Utilization 71.2% ICU Level of Service C 
Analysis Period (min) 15 


~ Volume exceeds capacity, queue is theoretically infinite. 
Queue shown is maximum after two cycles. 

# 95th percentile volume exceeds capacity, queue may be longer. 
Queue shown is maximum after two cycles. 

m Volume for 95th percentile queue is metered by upstream signal. 


Splits and Phases: 24: Fellsway (Route 28) & Mystic Valley Parkway (Route 16) & Middlesex Avenue 
#26 


Sbos 
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Wellington Circle 


25: Fellsway Turn Lanes/Middlesex Avenue & Fellsway (Route 28) & Revere Beach Paaiwasi(Route 16) 


Lane Group 

Lane Configurations 
Traffic Volume (vph) 
Future Volume (vph) 
Ideal Flow (vphpl) 
Lane Width (ft) 
Grade (%) 

Storage Length (ft) 
Storage Lanes 
Taper Length (ft) 
Satd. Flow (prot) 

Fit Permitted 

Satd. Flow (perm) 
Right Turn on Red 
Satd. Flow (RTOR) 
Link Speed (mph) 
Link Distance (ft) 
Travel Time (s) 
Confl. Peds. (#/hr) 
Confl. Bikes (#/hr) 
Peak Hour Factor 
Growth Factor 
Heavy Vehicles (%) 
Bus Blockages (#/hr) 
Parking (#/hr) 
Mid-Block Traffic (%) 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Turn Type 

Protected Phases 
Permitted Phases 
Detector Phase 
Switch Phase 
Minimum Initial (s) 
Minimum Split (s) 
Total Split (s) 

Total Split (%) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 
Lead/Lag 

Lead-Lag Optimize? 
Recall Mode 

Act Effct Green (s) 
Actuated g/C Ratio 
vic Ratio 

Control Delay 
Queue Delay 

Total Delay 


11/28/2022 
McMahon Associates 


ce tt & G « 


5.0 
24.0 
39.0 

39.0% 


5.0 
24.0 
39.0 

39.0% 


Yes 


5.0 
28.0 
34.0 

34.0% 


t 


Weekday Morning Peak Hour 


ff} »x 


NBR NEL NET 
h)hOU 
210 6 51 
210 6 51 
1900 1900 1900 
12 12 12 
0% 
0 0 
0 1 
25 
QO 1715 1768 
0.950 0.999 
QO 1715 1768 
30 
270 
6.1 
0.87 0.75 0.75 
100% 100% 100% 
1% 0% 2% 
0 0 0 
0% 
10% 
0 7 69 
Split NA 
5 5! 
5 5 
5.0 5.0 
11.5 11 
27.0 27.0 
27.0% 27.0% 
3.0 3.0 
SS) 85) 
0.0 0.0 
6.5 6.5 
Lead Lead 
Yes Yes 
C-Max C-Max 
20.5 20.5 
0.20 0.20 
0.02 0.19 
62.6 63.1 
0.0 0.0 
62.6 63.1 


@2 @9 

2 fe) 

5.0 5.0 
24.0 26.0 
44.0 56.0 
44% 56% 
4.0 4.0 
1.0 3.0 
C-Max Max 
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Wellington Circle Weekday Morning Peak Hour 
25: Fellsway Turn Lanes/Middlesex Avenue & Fellsway (Route 28) & Revere Beach Paatwasi(Route 16) 


= eo tk FT eS 
Lane Group ___WBL_WBT WAR WBR2 NBL NST NBR NEL_NET 2 9 


LOS F F B A A E E 
Approach Delay 124.6 1.1 63.0 
Approach LOS F A E 
Queue Length 50th (ft) ~323 ~260 99 5 0 4 48 
Queue Length 95th (ft) #411 #346 182 m10 m0 16 78 
Internal Link Dist (ft) 425 1 190 
Turn Bay Length (ft) 

Base Capacity (vph) 955 744 628 414 4451 351 362 
Starvation Cap Reductn 0 0 0 0 0 0 0 
Spillback Cap Reductn 323 0 0 0 0 0 0 
Storage Cap Reductn 0 0 0 0 0 0 0 
Reduced v/c Ratio 1.84 1.22 0.50 0.22 0.10 0.02 0.19 
Intersection Summary 
Area Type: Other 


Cycle Length: 100 

Actuated Cycle Length: 100 

Offset: 82 (82%), Referenced to phase 2:NBT and 5:NENB, Start of Green 
Natural Cycle: 90 

Control Type: Actuated-Coordinated 

Maximum vic Ratio: 1.22 


Intersection Signal Delay: 101.1 Intersection LOS: F 
Intersection Capacity Utilization 48.5% ICU Level of Service A 
Analysis Period (min) 15 


* 


User Entered Value 
~ Volume exceeds capacity, queue is theoretically infinite. 
Queue shown is maximum after two cycles. 
# 95th percentile volume exceeds capacity, queue may be longer. 
Queue shown is maximum after two cycles. 
m Volume for 95th percentile queue is metered by upstream signal. 
!_ Phase conflict between lane groups. 


Splits and Phases: 25: Fellsway Turn Lanes/Middlesex Avenue & Fellsway (Route 28) & Revere Beach Parkway (Route 16) 
#25 #27 #25 #27 
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Wellington Circle 


Weekday Morning Peak Hour 


26: Fellsway (Route 28) & Mystic Valley Parkway (Route 16) & Fellsway Turn Lanes 2020 Existing 


Lane Group 

Lane Configurations 
Traffic Volume (vph) 
Future Volume (vph) 
Ideal Flow (vphpl) 
Lane Width (ft) 
Grade (%) 

Storage Length (ft) 
Storage Lanes 
Taper Length (ft) 
Satd. Flow (prot) 

Fit Permitted 

Satd. Flow (perm) 
Right Turn on Red 
Satd. Flow (RTOR) 
Link Speed (mph) 
Link Distance (ft) 
Travel Time (s) 
Confl. Peds. (#/hr) 
Confl. Bikes (#/hr) 
Peak Hour Factor 
Growth Factor 
Heavy Vehicles (%) 
Bus Blockages (#/hr) 
Parking (#/hr) 
Mid-Block Traffic (%) 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Turn Type 

Protected Phases 
Permitted Phases 
Detector Phase 
Switch Phase 
Minimum Initial (s) 
Minimum Split (s) 
Total Split (s) 

Total Split (%) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 
Lead/Lag 

Lead-Lag Optimize? 
Recall Mode 

Act Effct Green (s) 
Actuated g/C Ratio 
vic Ratio 

Control Delay 
Queue Delay 

Total Delay 


11/28/2022 
McMahon Associates 


5.0 
22.0 
22.0 

22.0% 


Prot 
1 
1 
1 


5.0 
12.0 
24.0 

24.0% 


C-Max 


OT G8 
7 8 
5.0 5.0 
22.5 26.5 
30.0 54.0 
30% 54% 
40 2.0 
6.5 2.5 
Lag 
Yes 
Max Max 
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Wellington Circle 


Weekday Morning Peak Hour 


26: Fellsway (Route 28) & Mystic Valley Parkway (Route 16) & Fellsway Turn Lanes 2020 Existing 


Lane Group 

Lane Configurations 
Traffic Volume (vph) 
Future Volume (vph) 
Ideal Flow (vphpl) 
Lane Width (ft) 
Grade (%) 

Storage Length (ft) 
Storage Lanes 
Taper Length (ft) 
Satd. Flow (prot) 

Fit Permitted 

Satd. Flow (perm) 
Right Turn on Red 
Satd. Flow (RTOR) 
Link Speed (mph) 
Link Distance (ft) 
Travel Time (s) 
Confl. Peds. (#/hr) 
Confl. Bikes (#hr) 
Peak Hour Factor 
Growth Factor 
Heavy Vehicles (%) 
Bus Blockages (#/hr) 
Parking (#/hr) 
Mid-Block Traffic (%) 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Turn Type 

Protected Phases 
Permitted Phases 
Detector Phase 
Switch Phase 
Minimum Initial (s) 
Minimum Split (s) 
Total Split (s) 

Total Split (%) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 
Lead/Lag 

Lead-Lag Optimize? 
Recall Mode 

Act Effct Green (s) 
Actuated g/C Ratio 
vic Ratio 

Control Delay 
Queue Delay 

Total Delay 


11/28/2022 
McMahon Associates 
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Wellington Circle Weekday Morning Peak Hour 
26: Fellsway (Route 28) & Mystic Valley Parkway (Route 16) & Fellsway Turn Lanes 2020 Existing 


LOS D E A A D F 
Approach Delay 40.1 36.7 193.2 
Approach LOS D D F 
Queue Length 50th (ft) 17 156 0 1 60 ~332 
Queue Length 95th (ft) 36 «#223 0 m1 m47 m#236 
Internal Link Dist (ft) 311 31 190 
Turn Bay Length (ft) 200 

Base Capacity (vph) 483 872 =1783 709 =. 2301 839 
Starvation Cap Reductn 0 0 0 323 412 36 
Spillback Cap Reductn 0 0 0 0 0 0 
Storage Cap Reductn 0 0 0 0 0 0 
Reduced v/c Ratio 012 096 030 090 1.07 1.45 


Area Type: Other 

Cycle Length: 100 

Actuated Cycle Length: 100 

Offset: 7 (7%), Referenced to phase 2:EBTL and 6:, Start of Green 
Natural Cycle: 140 

Control Type: Actuated-Coordinated 

Maximum vic Ratio: 1.38 


Intersection Signal Delay: 74.3 Intersection LOS: E 
Intersection Capacity Utilization 87.7% ICU Level of Service E 
Analysis Period (min) 15 


~ Volume exceeds capacity, queue is theoretically infinite. 
Queue shown is maximum after two cycles. 

# 95th percentile volume exceeds capacity, queue may be longer. 
Queue shown is maximum after two cycles. 

m Volume for 95th percentile queue is metered by upstream signal. 


Splits and Phases: 26: Fellsway (Route 28) & Mystic Valley Parkway (Route 16) & Fellsway Turn Lanes 
#26 


Sbos 
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Wellington Circle Weekday Morning Peak Hour 
6: Fellsway (Route 28) & Mystic Valley Parkway (Route 16) & Fellsway Turn Lanes 2020 Existing 


NO 


Approach Delay 


Queue Length 50th (ft) 


Internal Link Dist (ft) 


Base Capacity (vph) 


Spilloack Cap Reductn 


Reduced v/c Ratio 
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Wellington Circle 


Lane Group 

Lane Configurations 
Traffic Volume (vph) 
Future Volume (vph) 
Ideal Flow (vphpl) 
Lane Width (ft) 
Grade (%) 

Storage Length (ft) 
Storage Lanes 
Taper Length (ft) 
Satd. Flow (prot) 

Fit Permitted 

Satd. Flow (perm) 
Right Turn on Red 
Satd. Flow (RTOR) 
Link Speed (mph) 
Link Distance (ft) 
Travel Time (s) 
Confl. Peds. (#/hr) 
Confl. Bikes (#/hr) 
Peak Hour Factor 
Growth Factor 
Heavy Vehicles (%) 
Bus Blockages (#/hr) 
Parking (#/hr) 
Mid-Block Traffic (%) 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Turn Type 

Protected Phases 
Permitted Phases 
Detector Phase 
Switch Phase 
Minimum Initial (s) 
Minimum Split (s) 
Total Split (s) 

Total Split (%) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 
Lead/Lag 

Lead-Lag Optimize? 
Recall Mode 

Act Effct Green (s) 
Actuated g/C Ratio 
vic Ratio 

Control Delay 
Queue Delay 

Total Delay 


11/28/2022 
McMahon Associates 


A +r fT XN 4 


EBL EBT 
ttt 
0 1205 
0 1205 
1900 1900 
12 12 
0% 
0 
0 
25 
0 6225 
0 6225 
Yes 
30 
257 
5.8 
0.96 0.96 
100% 100% 
0% 5% 
0 0 
0% 
0 1255 
NA 
2! 
5.0 
24.0 
44.0 
44.0% 
4.0 
1.0 
0.0 
5.0 
C-Max 
39.0 
0.39 
0.52 
20.7 
0.9 
21.7 


Yes 


WBL WBT WBR 
0 0 0 
0 0 0 
1900 1900 1900 
12 12 12 
0% 
0 0 
0 0 
25 
0 0 0 
0 0 0 
Yes 
30 
357 
8.1 
0.92 0.92 0.92 
100% 100% 100% 
0% 0% 0% 
0 0 0 
0% 
0 0 0 


Weekday Morning Peak Hour 


27: Fellsway (Route 28) & Mystic Valley Parkway (Route 16)/Revere Beach Parkway (eurbestiné ) 


NBL NBT NBR 
titi = #7 
0 464 831 
0 464 831 
1900 1900 1900 
12 12 11 
0% 
0 0 
0 2 
25 
0 *2034 2617 
0 6471 2617 
Yes 
93 
30 
423 
9.6 
0.96 0.96 0.96 
100% 100% 100% 
0% 1% 5% 
0 0 0 
0% 
0 483 866 
NA custom 
8! 9 
8 fe) 
5.0 5.0 
28.0 26.0 
34.0 56.0 
34.0% 56.0% 
40 4.0 
3.0 3.0 
0.0 0.0 
7.0 7.0 
Max Max 
27.0 49.0 
0.27 0.49 
0.88 0.65 
37.4 10.1 
0.0 0.0 
37.4 10.1 


Yes 
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Wellington Circle Weekday Morning Peak Hour 
27: Fellsway (Route 28) & Mystic Valley Parkway (Route 16)/Revere Beach Parkway (Réurbestihé ) 


Lane Group @5 @6 
Lane Configurations 
Traffic Volume (vph) 
Future Volume (vph) 
Ideal Flow (vphpl) 
Lane Width (ft) 

Grade (%) 

Storage Length (ft) 
Storage Lanes 

Taper Length (ft) 

Satd. Flow (prot) 

Fit Permitted 

Satd. Flow (perm) 
Right Turn on Red 
Satd. Flow (RTOR) 
Link Speed (mph) 

Link Distance (ft) 
Travel Time (s) 

Confl. Peds. (#/hr) 
Confl. Bikes (#hr) 
Peak Hour Factor 
Growth Factor 

Heavy Vehicles (%) 
Bus Blockages (#/hr) 
Parking (#/hr) 
Mid-Block Traffic (%) 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Turn Type 

Protected Phases 5 6 
Permitted Phases 
Detector Phase 


Switch Phase 

Minimum Initial (s) 5.0 5.0 
Minimum Split (s) 11.5 24.0 
Total Split (s) 27.0 39.0 
Total Split (%) 27% 39% 
Yellow Time (s) 3.0 4.0 
All-Red Time (s) 3.5 1.0 
Lost Time Adjust (s) 

Total Lost Time (s) 

Lead/Lag Lead Lag 
Lead-Lag Optimize? Yes Yes 
Recall Mode C-Max Max 
Act Effct Green (s) 

Actuated g/C Ratio 

vic Ratio 

Control Delay 

Queue Delay 

Total Delay 

11/28/2022 Synchro 11 Report 
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Wellington Circle Weekday Morning Peak Hour 


27: Fellsway (Route 28) & Mystic Valley Parkway (Route 16)/Revere Beach Parkway (eurbestiné ) 
F+ry ft XA fe + 4 a 


LOS C D B 
Approach Delay 21.7 19.9 
Approach LOS C B 

Queue Length 50th (ft) 109 85 40 
Queue Length 95th (ft) m121 #138 61 
Internal Link Dist (ft) 177 277 343 1 
Turn Bay Length (ft) 

Base Capacity (vph) 2427 549 1329 
Starvation Cap Reductn 816 0 0 
Spillback Cap Reductn 0 0 0 
Storage Cap Reductn 0 0 0 
Reduced v/c Ratio 0.78 0.88 0.65 


Area Type: Other 

Cycle Length: 100 

Actuated Cycle Length: 100 

Offset: 82 (82%), Referenced to phase 2:NBT and 5:NENB, Start of Green 
Natural Cycle: 90 

Control Type: Actuated-Coordinated 

Maximum vic Ratio: 1.22 


Intersection Signal Delay: 20.7 Intersection LOS: C 
Intersection Capacity Utilization 56.5% ICU Level of Service B 
Analysis Period (min) 15 


* 


User Entered Value 

# 95th percentile volume exceeds capacity, queue may be longer. 
Queue shown is maximum after two cycles. 

m Volume for 95th percentile queue is metered by upstream signal. 

!_ Phase conflict between lane groups. 


Splits and Phases: 27: Fellsway (Route 28) & Mystic Valley Parkway (Route 16)/Revere Beach Parkway (Route 16) 
#25 #27 #25 #27 


—52 (R t 29 


#25 #27 


8 
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Wellington Circle Weekday Morning Peak Hour 
27: Fellsway (Route 28) & Mystic Valley Parkway (Route 16)/Revere Beach Parkwa stin6 ) 


Approach Delay 


Queue Length 50th (ft) 


Internal Link Dist (ft) 


Base Capacity (vph) 


Spilloack Cap Reductn 


Reduced v/c Ratio 
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Wellington Circle 


1: Mystic Valley Parkway (Route 16) & Commercial Street 


Lane Group 

Lane Configurations 
Traffic Volume (vph) 
Future Volume (vph) 
Ideal Flow (vphpl) 
Lane Width (ft) 
Grade (%) 

Storage Length (ft) 
Storage Lanes 
Taper Length (ft) 
Satd. Flow (prot) 

Fit Permitted 

Satd. Flow (perm) 
Right Turn on Red 
Satd. Flow (RTOR) 
Link Speed (mph) 
Link Distance (ft) 
Travel Time (s) 
Confl. Peds. (#/hr) 
Confl. Bikes (#/hr) 
Peak Hour Factor 
Growth Factor 
Heavy Vehicles (%) 
Bus Blockages (#/hr) 
Parking (#/hr) 
Mid-Block Traffic (%) 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Turn Type 

Protected Phases 
Permitted Phases 
Detector Phase 
Switch Phase 
Minimum Initial (s) 
Minimum Split (s) 
Total Split (s) 

Total Split (%) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 
Lead/Lag 

Lead-Lag Optimize? 
Recall Mode 

Act Effct Green (s) 
Actuated g/C Ratio 
vic Ratio 

Control Delay 
Queue Delay 

Total Delay 


11/28/2022 
McMahon Associates 


_ 


8.0 
13.0 
16.0 

14.5% 

40 

1.0 


Lead 


None 


A 


— 


8.0 
13.0 
55.0 

50.0% 

4.0 

1.0 


Lag 


Min 


8.0 
13.0 
55.0 

50.0% 


S \ 
WBR SBL SBR 
F | ff 
63 153 133 
63 153 133 
1900 1900 1900 
12 11 11 
0% 
40 0 200 
1 1 1 
25 
1538 1544 1501 
0.950 
1538 1544 1501 
Yes Yes 
17 151 
30 
822 
18.7 
0.97 0.88 0.88 
100% 100% 100% 
5% 13% 4% 
0 0 0 
0% 
65 174 151 
Perm Prot Prot 
4 4 
2 
2 4 4 
8.0 8.0 8.0 
13.0 13.0 13.0 
55.0 19.0 19.0 
50.0% 17.3% 17.3% 
4.0 4.0 4.0 
1.0 1.0 1.0 
0.0 0.0 0.0 
5.0 5.0 5.0 
Lag 
Min None None 
38.1 14.9 14.9 
0.49 0.19 0.19 
0.08 0.59 0.37 
12.0 46.9 10.7 
0.0 0.0 0.0 
12.0 46.9 10.7 


None 


Weekday Morning Peak Hour 


2020 Existing 
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Wellington Circle Weekday Morning Peak Hour 
: Mystic Valley Parkway (Route 16) & Commercial Street 2020 Existing 
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Control Type: Actuated-Uncoordinated 


Intersection Signal Delay: 18.0 Intersection LOS: B 


Analysis Period (min) 15 


Queue shown is maximum after two cycles. 


wn 


plits and Phases: 


$ 


1: Mystic Valley Parkway (Route 16) & Commercial Street 


bos 


Wellington Circle 


8: Rivers Edge Drive & Rivers Edge Drive WB Ramps 2020 Existing 
rN tes 

Lane Group WBL WBR  NBI NBR SBL__ SBT @9 

Lane Configurations 5 tf *#bh 5 # 

Traffic Volume (vph) 171 227 439 74 417 633 

Future Volume (vph) 171 227 439 74 417 633 

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 

Lane Width (ft) 11 12 12 12 12 14 

Grade (%) 0% 0% 0% 

Storage Length (ft) 85 0 0 0 

Storage Lanes 1 1 0 1 

Taper Length (ft) 200 25 

Satd. Flow (prot) 1544 1509 3239 0 1703 1949 

Fit Permitted 0.950 0.234 

Satd. Flow (perm) 1544 1509 3239 0 419 1949 

Right Turn on Red Yes No 

Satd. Flow (RTOR) 236 

Link Speed (mph) 30 30 30 

Link Distance (ft) 538 273 339 

Travel Time (s) 12.2 6.2 7.7 

Confl. Peds. (#/hr) 

Confl. Bikes (#/hr) 

Peak Hour Factor 0.96 096 084 084 088 0.88 

Growth Factor 100% 100% 100% 100% 100% 100% 

Heavy Vehicles (%) 13% T% 1% 21% 6% 4% 

Bus Blockages (#/hr) 0 0 0 0 0 0 

Parking (#/hr) 

Mid-Block Traffic (%) 0% 0% 0% 

Shared Lane Traffic (%) 

Lane Group Flow (vph) 178 236 611 0 474 719 

Turn Type Prot _ pttov NA pm+tpt NA 

Protected Phases 3 31 2 1 6 g 

Permitted Phases 6 

Detector Phase 3 31 2 1 6 

Switch Phase 

Minimum Initial (s) 5.0 10.0 6.0 10.0 7.0 

Minimum Split (s) 12.0 17.0 12.0 17.0 30.0 

Total Split (s) 32.0 32.0 18.0 50.0 30.0 

Total Split (%) 28.6% 28.6% 16.1% 446% 27% 

Yellow Time (s) 40 40 3.0 40 2.0 

All-Red Time (s) 3.0 3.0 3.0 3.0 3.0 

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 

Total Lost Time (s) 70 7.0 6.0 7.0 

Lead/Lag Lag Lead 

Lead-Lag Optimize? Yes Yes 

Recall Mode None Min None Min None 

Act Effct Green (s) (er sad ier 39.9 38.9 

Actuated g/C Ratio 0.22 047 0.26 0.54 0.52 

vic Ratio 0.51 0.28 0.71 1.07 0.71 

Control Delay 33.6 27 = 32.5 82.1 22.2 

Queue Delay 0.0 0.0 0.0 0.0 0.0 

Total Delay 33.6 27 =32.5 82.1 22.2 

11/28/2022 
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Wellington Circle Weekday Morning Peak Hour 
8: Rivers Edge Drive & Rivers Edge Drive WB Ramps 2020 Existing 
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118 ~144 199 


Internal Link Dist (ft) 458 193 259 


Base Capacity (vph) 551 822 1156 444 1196 


Spilloack Cap Reductn 0 


oO 
Oo 
oO 
oO 


Reduced vic Ratio 0.32 0.29 0.53 1.07 0.60 


Area Type Other 
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Control Type: Actuated-Uncoordinated 


Intersection Signal Delay: 36.7 Intersection LOS: D 


Analysis Period (min) 15 


Queue shown is maximum after two cycles. 


Queue shown is maximum after two cycles. 


Splits and Phases: _ 8: Rivers Edge Drive & Rivers Edge Drive WB Ramps 
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Wellington Circle 


11: Fellsway (Route 28) & Riverside Avenue 


Lane Group 

Lane Configurations 
Traffic Volume (vph) 
Future Volume (vph) 
Ideal Flow (vphpl) 
Lane Width (ft) 
Grade (%) 

Storage Length (ft) 
Storage Lanes 
Taper Length (ft) 
Satd. Flow (prot) 

Fit Permitted 

Satd. Flow (perm) 
Right Turn on Red 
Satd. Flow (RTOR) 
Link Speed (mph) 
Link Distance (ft) 
Travel Time (s) 
Confl. Peds. (#/hr) 
Confl. Bikes (#/hr) 
Peak Hour Factor 
Growth Factor 
Heavy Vehicles (%) 
Bus Blockages (#/hr) 
Parking (#/hr) 
Mid-Block Traffic (%) 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Turn Type 

Protected Phases 
Permitted Phases 
Detector Phase 
Switch Phase 
Minimum Initial (s) 
Minimum Split (s) 
Total Split (s) 

Total Split (%) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 
Lead/Lag 

Lead-Lag Optimize? 
Recall Mode 

Act Effct Green (s) 
Actuated g/C Ratio 
vic Ratio 

Control Delay 
Queue Delay 

Total Delay 


11/28/2022 
McMahon Associates 


12.0 
19.0 
27.0 
19.3% 


Yes 


12.0 
19.0 
27.0 
19.3% 


at A “ 
WBT WBR NBU 
b 
251 ) 1 
251 A) 1 
1900 1900 1900 
12 12 10 
0% 
0 
0 


Yes 

1 

30 

597 

13.6 

0.92 0.92 0.92 
100% 100% 100% 
3% 44% 2% 

0 0 0 


NA Prot 
3 4 
3 4 
12.0 8.0 
19.0 13.0 
27.0 20.0 
19.3% 14.3% 
5.0 4.0 
2.0 1.0 
0.0 
7.0 
Min None 
20.6 
0.18 
0.88 
75.0 
0.0 
75.0 


* 


NBL 
‘ 
190 
190 
1900 
10 


8.0 
13.0 
20.0 

14.3% 


Weekday Morning Peak Hour 


2020 Existing 
pm Ss 
NBR SBU SBL 

ki 
7 12 46 
7 12 46 
1900 1900 1900 
11 10 10 
0 120 
0 1 
40 
0 0 1685 
0.950 
0 0 1685 
Yes 
0.92 0.93 0.93 
100% 100% 100% 
11% 0% 0% 
0 0 0 
0 0 62 

Prot Prot 

4 4 

4 4 

8.0 8.0 

13.0 13.0 

20.0 20.0 

14.3% 14.3% 

4.0 4.0 

1.0 1.0 

0.0 
5.0 
None None 
15.4 
0.13 
0.28 
54.7 
0.0 
54.7 
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Wellington Circle 


11: Fellsway (Route 28) & Riverside Avenue 


Lane Group 
Lane'fonfigurations 
Traffic Volume (vph) 
Future Volume (vph) 
Ideal Flow (vphpl) 
Lane Width (ft) 
Grade (%) 

Storage Length (ft) 
Storage Lanes 
Taper Length (ft) 
Satd. Flow (prot) 

Fit Permitted 

Satd. Flow (perm) 
Right Turn on Red 
Satd. Flow (RTOR) 
Link Speed (mph) 
Link Distance (ft) 
Travel Time (s) 
Confl. Peds. (#/hr) 
Confl. Bikes (#/hr) 
Peak Hour Factor 
Growth Factor 
Heavy Vehicles (%) 
Bus Blockages (#/hr) 
Parking (#/hr) 
Mid-Block Traffic (%) 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Turn Type 

Protected Phases 
Permitted Phases 
Detector Phase 
Switch Phase 
Minimum Initial (s) 
Minimum Split (s) 
Total Split (s) 

Total Split (%) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 
Lead/Lag 

Lead-Lag Optimize? 
Recall Mode 

Act Effct Green (s) 
Actuated g/C Ratio 
vic Ratio 

Control Delay 
Queue Delay 

Total Delay 


11/28/2022 
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35.3 


Weekday Morning Peak Hour 


2020 Existing 
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Wellington Circle Weekday Morning Peak Hour 
1: Fellsway (Route 28) & Riverside Avenue 2020 Existing 
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Control Type: Semi Act-Uncoord 


Intersection Signal Delay: 48.4 Intersection LOS: D 


Analysis Period (min) 15 


Queue shown is maximum after two cycles. 


plits and Phases: 11: Fellsway (Route 28) & Riverside Avenue 


tho: 


Wellington Circle Weekday Morning Peak Hour 
11: Fellsway (Route 28) & Riverside Avenue 2020 Existing 


i 


Approach Delay 29.1 


Queue Length 50th (ft) 244 


NO 
co 


Internal Link Dist (ft) 434 


Base Capacity (vph) 1434 848 


Spilloack Cap Reductn 0 0 


Reduced v/c Ratio 0.70 0.46 
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Wellington Circle 


13: Fellsway (Route 28) & Presidents Landin 


Lane Group 

Lane Configurations 
Traffic Volume (vph) 
Future Volume (vph) 
Ideal Flow (vphpl) 
Lane Width (ft) 
Grade (%) 

Storage Length (ft) 
Storage Lanes 
Taper Length (ft) 
Satd. Flow (prot) 

Fit Permitted 

Satd. Flow (perm) 
Right Turn on Red 
Satd. Flow (RTOR) 
Link Speed (mph) 
Link Distance (ft) 
Travel Time (s) 
Confl. Peds. (#/hr) 
Confl. Bikes (#/hr) 
Peak Hour Factor 
Growth Factor 
Heavy Vehicles (%) 
Bus Blockages (#/hr) 
Parking (#/hr) 
Mid-Block Traffic (%) 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Turn Type 

Protected Phases 
Permitted Phases 
Detector Phase 
Switch Phase 
Minimum Initial (s) 
Minimum Split (s) 
Total Split (s) 

Total Split (%) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 
Lead/Lag 

Lead-Lag Optimize? 
Recall Mode 

Act Effct Green (s) 
Actuated g/C Ratio 
vic Ratio 

Control Delay 
Queue Delay 

Total Delay 


11/28/2022 
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WBL WBR 
j id 
133 29 
133 29 
1900 1900 
16 16 
0% 
0 0 
1 1 
25 
2006 1760 
0.950 
2006 1760 
Yes 
17 
30 
372 
8.5 
0.92 0.92 
100% 100% 
2% 4% 
0 0 
0% 
145 32 
Prot custom 
2 2 
3 
2 2 
6.0 6.0 
11.0 11.0 
25.0 25.0 
25.0% 25.0% 
3.0 3.0 
2.0 2.0 
0.0 0.0 
5.0 5.0 
None None 
13.4 43.4 
0.13 0.43 
0.54 0.04 
47.3 9.2 
0.0 0.0 
47.3 9.2 


NBR SBU 

123 3 

123 3 

1900 1900 

12 12 
0 
0 

0 0 

0 0 
Yes 
7 

0.97 0.87 

100% 100% 

5% 0% 

0 0 

0 0 

Prot 

3 

3 

6.0 

11.0 

30.0 

30.0% 

3.0 

2.0 

None 
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2020 Existing 
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Wellington Circle Weekday Morning Peak Hour 
3: Fellsway (Route 28) & Presidents Landin 2020 Existing 
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Intersection Capacity Utilization 75.7% ICU Level of Service D 


m Volume for 95th percentile queue is metered by upstream signal. 


plits and Phases: 13: Fellsway (Route 28) & Presidents Landing 


toi 


| 


@2 


Wellington Circle Weekday Morning Peak Hour 


3: Station Landing & Revere Beach Parkway (Route 16 2020 Existing 
>~~7y rin Pe 

Movement EBT EBR  WBL  WBT NBL NBR 

Lane Configurations ttth i 

Traffic Volume (veh/h) 1788 300 0 0 0 90 

Future Volume (Veh/h) 1788 300 0 0 0 90 

Sign Control Free Free Stop 

Grade 0% 0% 0% 

Peak Hour Factor 0.97 O97 092 092 075 £0.75 

Hourly flow rate (vph) 1843 309 0 0 0 120 

Pedestrians 4 

Lane Width (ft) 16.0 

Walking Speed (ft/s) 3.5 

Percent Blockage 1 

Right turn flare (veh) 

Median type None None 

Median storage veh) 

Upstream signal (ft) 357 

pX, platoon unblocked 0.86 0.86 0.86 

vC, conflicting volume 2156 2002 619 


vC1, stage 1 conf vol 
vC2, stage 2 conf vol 


vCu, unblocked vol 1516 1336 0 
tC, single (s) 41 6.8 6.9 
tC, 2 stage (s) 

tF (s) 2.2 3.5 3.3 
p0 queue free % 100 100 87 
cM capacity (veh/h) 381 126 930 
Direction, Lane # EB 1 EB2 E—EB3 EB4_ NB1 

Volume Total 527 527 527 572 120 

Volume Left 0 0 0 0 0 

Volume Right 0 0 0 309 120 

cSH 1700 1700 1700 1700 930 

Volume to Capacity 0.31 0.31 0.31 0.34 80.13 

Queue Length 95th (ft) 0 0 0 0 11 

Control Delay (s) 0.0 0.0 0.0 0.0 9.4 

Lane LOS A 
Approach Delay (s) 0.0 9.4 
Approach LOS A 
Intersection Summary 

Average Delay 0.5 

Intersection Capacity Utilization 43.2% ICU Level of Service A 
Analysis Period (min) 15 
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Wellington Circle 
4: Constitution Way & Revere Beach Parkway (Route 16 


Weekday Morning Peak Hour 


> y fF TAN 
Movement EBT EBR  WBL  WBT _ NBL 
Lane Configurations ttth tttt 
Traffic Volume (veh/h) 1897 33 0 2505 0 
Future Volume (Veh/h) 1897 33 0 2505 0 
Sign Control Free Free Stop 
Grade 0% 0% 0% 
Peak Hour Factor 095 095 098 098 075 0.75 
Hourly flow rate (vph) 1997 35 0 2556 0 112 
Pedestrians 5) 
Lane Width (ft) 16.0 
Walking Speed (ft/s) 3.5 
Percent Blockage 1 
Right turn flare (veh) 
Median type None None 
Median storage veh) 
Upstream signal (ft) 626 
pX, platoon unblocked 0.89 0.89 0.89 
vC, conflicting volume 2037 2658 522 
vC1, stage 1 conf vol 
vC2, stage 2 conf vol 
vCu, unblocked vol 1544 2243 0 
tC, single (s) 41 6.8 7.1 
tC, 2 stage (s) 
tF (s) 2.2 3.5 3.4 
p0 queue free % 100 100 88 
cM capacity (veh/h) 385 32 936 
Direction, Lane # EB1  EB2 EB3 EB4 WB1 WB2 WB3 WB4_ NB1 
Volume Total 571 571 571 320 639 639 639 639 112 
Volume Left 0 0 0 0 0 0 0 0 0 
Volume Right 0 0 0 35 0 0 0 0 112 
cSH 1700 1700 1700 1700 1700 1700 1700 #1700 936 
Volume to Capacity 034 034 034 0.19 038 038 038 038 0.12 
Queue Length 95th (ft) 0 0 0 0 0 0 0 0 10 
Control Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 9.4 
Lane LOS A 
Approach Delay (s) 0.0 0.0 9.4 
Approach LOS A 
Intersection Summary 
Average Delay 0.2 
Intersection Capacity Utilization 39.9% ICU Level of Service A 
Analysis Period (min) 15 
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Wellington Circle 


5: Revere Beach Parkway (Route 16) & Brainard Avenue 


Movement 

Lane Configurations 
Traffic Volume (veh/h) 
Future Volume (Veh/h) 
Sign Control 

Grade 

Peak Hour Factor 
Hourly flow rate (vph) 
Pedestrians 

Lane Width (ft) 
Walking Speed (ft/s) 
Percent Blockage 
Right turn flare (veh) 
Median type 

Median storage veh) 
Upstream signal (ft) 
pX, platoon unblocked 
vC, conflicting volume 
vC1, stage 1 conf vol 
vC2, stage 2 conf vol 
vCu, unblocked vol 
tC, single (s) 

tC, 2 stage (s) 

tF (s) 

p0 queue free % 

cM capacity (veh/h) 


Direction, Lane # 
Volume Total 
Volume Left 
Volume Right 

cSH 

Volume to Capacity 
Queue Length 95th (ft) 
Control Delay (s) 
Lane LOS 
Approach Delay (s) 
Approach LOS 


Intersection Summary 
Average Delay 


Intersection Capacity Utilization 


Analysis Period (min) 


11/28/2022 
McMahon Associates 


0.94 


EB 1 
540 
0 

0 
1700 
0.32 
0 
0.0 


0.0 


None 


766 


EB 2 
540 
0 

0 
1700 
0.32 
0 
0.0 


— 


WBT 
+44 
2540 
2540 
Free 
0% 
0.82 
3098 


None 


Weekday Morning Peak Hour 


2020 Existing 
. “Nd 
WBR  SBL__SBR 
? id 


11 

15.0 

3.5 

1 

0.90 
3650 1044 
3398 1044 
6.8 7.0 
3.5 3.4 
100 63 
5 216 

EB4 WB1 WB2 WB3 WB4 __SB1 


540 1033 1033 1033 113 79 
0 0 0 0 0 0 

0 0 0 0 113 79 
1700 1700 1700 1700 #1700 216 
032 061 O61 O61 0.07 0.37 
0 0 0 0 0 40 
0.0 0.0 0.0 0.0 0.0 30.9 


D 

0.0 30.9 

D 

ICU Level of Service B 
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Wellington Circle Weekday Morning Peak Hour 
9: Wellington Station Entrance Driveway & Rivers Edge Drive/Revere Beach Parkway2&8 Risinps 


Intersection 
Int Delay, s/veh 1.8 
Movement EBT EBR WBL WBT NBL NBR 
Lane Configurations - fF HR Hh ol 
Traffic Vol, veh/h 379 425 207 513 0 0 
Future Vol, veh/h 379 425 207 513 0 0 
Conflicting Peds, #/hr 0 0 0 0 0 0 
Sign Control Free Free Free Free Stop Stop 
RT Channelized - None - Free - None 
Storage Length - 0 150 - - 0 
Veh in Median Storage, # 0 - - 0 0 - 
Grade, % 0 - - 0 0 - 
Peak Hour Factor M2 8 8 bs 2 ep 
Heavy Vehicles, % 7 5 9g ] 0 0 
Mvmt Flow 412 462 249 618 0 0 
Major/Minor Major1 Major2 Minor 
Conflicting Flow All 0 0 874 0 - 412 
Stage 1 - - - - - - 
Stage 2 - - - - - - 
Critical Hdwy - - 4.235 - - 62 
Critical Hdwy Stg 1 - - - - - - 
Critical Hdwy Stg 2 - - - - - - 
Follow-up Hdwy - - 2.2855 - - 3.3 
Pot Cap-1 Maneuver - - 734 - 0 644 
Stage 1 - - - - 0 - 
Stage 2 - - - - 0 
Platoon blocked, % - - - 
Mov Cap-1 Maneuver - - 734 - - 644 
Mov Cap-2 Maneuver - - - - - - 
Stage 1 
Stage 2 
Approach EB WB NB 
HCM Control Delay, s 0 3.6 0 
HCM LOS A 


Minor Lane/Major Mvmt NBLni EBT EBR WBL WBT 


Capacity (veh/h) - - - 7134 - 

HCM Lane V/C Ratio - - - 0.34 - 

HCM Control Delay (s) 0 - - 12.4 

HCM Lane LOS A - - B 

HCM 95th %tile Q(veh) - - oles) 
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Wellington Circle Weekday Morning Peak Hour 


15: Wellington Station Exit Driveway & Revere Beach Parkway EB Ramps 2020 Existing 
Intersection 
Int Delay, s/veh 1.3 
Movement EBT EBR WBL WBT NBL NBR 
Lane Configurations 4 + HH Ff 
Traffic Vol, veh/h 379 0 0 664 56 44 
Future Vol, veh/h 379 0 0 664 56 44 
Conflicting Peds, #/hr 0 0 0 0 0 0 
Sign Control Free Free Free Free Stop Stop 
RT Channelized - None - None - None 
Storage Length - - - - 0 0 
Veh in Median Storage, # 0 - - 0 0 - 
Grade, % 0 - - 0 0 - 
Peak Hour Factor M2 8 8 Gi Oe ep 
Heavy Vehicles, % i) 2 2 5 20 20 
Mvmt Flow 412 0 0 800 61 48 
Major/Minor Major1 Major2 Minor‘ 
Conflicting Flow All 0 - - - 812 412 
Stage 1 - - - - 412 - 
Stage 2 - - - - 400 - 
Critical Hdwy - - - = @8 8 
Critical Hdwy Stg 1 - - - - 57 - 
Critical Hdwy Stg 2 - - - - 6.1 - 
Follow-up Hdwy - - - - 369 3.49 
Pot Cap-1 Maneuver - 0 0 - 303 595 
Stage 1 - 0 0 - 623 - 
Stage 2 - 0 0 - 604 
Platoon blocked, % - - 

Mov Cap-1 Maneuver - - - - 303 595 
Mov Cap-2 Maneuver - - - - 303 - 
Stage 1 - - - - 623 
Stage 2 - - - - 604 
Approach EB WB NB 
HCM Control Delay, s 0 0 16.2 
HCM LOS C 


Minor Lane/Major Mvmt NBLni NBLn2 EBT WBT 


Capacity (veh/h) 303 595 - 

HCM Lane VIC Ratio 0.201 0.08 - 

HCM Control Delay (s) 19.8 11.6 

HCM Lane LOS C B 

HCM 95th %tile Q(veh) 07 0.3 
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Wellington Circle Weekday Morning Peak Hour 


10: Middlesex Avenue & 9th Street 2020 Existing 
Intersection 
Int Delay, s/veh 10.8 
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL_ SBT SBR NEL NER 
Lane Configurations b> b mary 
Traffic Vol, veh/h 0 0 0 174 #77 48 1 249 14 19 0 718 0 0 
Future Vol, veh/h 0 0 0 174 #77 ~ 48 1 249 14 19 0 718 0 0 
Conflicting Peds, #/hr 0 0 0 0 0 24 18 0 3 3&8 0 0 0 0 
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free Stop Stop 
RT Channelized - - - - - None - - None - - - - - 
Storage Length - - - - - - - - - - - 20 - 
Veh in Median Storage, #  - 0 - - 0 - - 0 5 : 0 : 0 
Grade, % - 0 - - 0 - - 0 - - - 0 - 
Peak Hour Factor 92 9 9 9 9 9 84 84 84 91 91 91 92 92 
Heavy Vehicles, % 0 0 0 2 5 4 0 8 13 10 0 3 0 0 
Mvmt Flow 0 0 @ ik) oH 51 1 296 17 21 0 789 0 0 
Major/Minor Minor Major1 Major2 
Conflicting Flow All 777 1189 362 807 0 0 346 0 0 

Stage 1 340 340 - - - - - - - 

Stage 2 437 849 - - - - - 
Critical Hdwy 6.42 655 6.24 4.1 - - 42 
Critical Hdwy Stg 1 5.42 5.55 - - - - - 
Critical Hdwy Stg 2 OH B99 - - - 5 5 
Follow-up Hdwy 3.518 4.045 3.336 2.2 - - 2.29 
Pot Cap-1 Maneuver 365 185 678 827 - - 1170 

Stage 1 721-634 - - - - - 

Stage 2 651 373 
Platoon blocked, % - - 
Mov Cap-1 Maneuver 337 0 632 827 - - 1124 
Mov Cap-2 Maneuver 337 0 - - - - - 

Stage 1 692 0 

Stage 2 626 0 
Approach WB NB SB 
HCM Control Delay, s 48.7 0 0.2 
HCM LOS E 


Minor Lane/Major Mvmt NBL NBT NBRWBLni SBL SBT SBR 


Capacity (veh/h) 827 - - 375 1124 - 
HCM Lane VIC Ratio 0.001 - - 0.839 0.019 - 
HCM Control Delay (s) 9.4 - - 48.7 8.3 0 
HCM Lane LOS A - - E A A 
HCM 95th %tile Q(veh) 0 - oe td al - 
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Wellington Circle Weekday Morning Peak Hour 


12: Fellsway (Route 28) & Earhart Landin 2020 Existing 
Intersection 
Int Delay, s/veh 0.2 
Movement WBL WBR NBT NBR_ SBL_ SBT 
Lane Configurations ft +4b Se 
Traffic Vol, veh/h 0 48 1208 39 0 3363 
Future Vol, veh/h 0 48 1208 39 0 3363 
Conflicting Peds, #/hr 0 0 0 0 0 0 
Sign Control Stop Stop Free Free Free Free 
RT Channelized - None - None - None 
Storage Length - 0 - - - - 
Veh in Median Storage, # 0 - 0 - - 0 
Grade, % 0 - 0 - - 0 
Peak Hour Factor 79 79 98 98 98 98 
Heavy Vehicles, % 0 0 1 0 0 0 
Mvmt Flow 0 61 1233 40 0 3432 
Major/Minor Minor1 Major1 Major2 
Conflicting Flow All - 637 0 0 - - 
Stage 1 - - - - 
Stage 2 - - 
Critical Hdwy a Hal 


Critical Hdwy Stg 1 
Critical Hdwy Stg 2 - 
Follow-up Hdwy - 3.9 


Pot Cap-1 Maneuver 0 364 - - 0 
Stage 1 0 - - - 0 
Stage 2 0 - - - 0 

Platoon blocked, % - - 

Mov Cap-1 Maneuver - 364 

Mov Cap-2 Maneuver - 

Stage 1 
Stage 2 

Approach WB NB SB 

HCM Control Delay,s 16.9 0 0 

HCM LOS C 


Minor Lane/Major Mvmt NBT NBRWBLn1_ SBT 


Capacity (veh/h) - - 364 
HCM Lane V/C Ratio - - 0.167 
HCM Control Delay (s) - - 16.9 
HCM Lane LOS - - C 
HCM 95th %tile Q(veh) - - 06 
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Wellington Circle Study 


23: Fellsway (Route 28) & Middlesex Avenue 


Lane Group 

Lane Configurations 
Traffic Volume (vph) 
Future Volume (vph) 
Ideal Flow (vphpl) 
Lane Width (ft) 
Grade (%) 

Storage Length (ft) 
Storage Lanes 
Taper Length (ft) 
Satd. Flow (prot) 

Fit Permitted 

Satd. Flow (perm) 
Right Turn on Red 
Satd. Flow (RTOR) 
Link Speed (mph) 
Link Distance (ft) 
Travel Time (s) 
Confl. Peds. (#/hr) 
Confl. Bikes (#/hr) 
Peak Hour Factor 
Growth Factor 
Heavy Vehicles (%) 
Bus Blockages (#/hr) 
Parking (#/hr) 
Mid-Block Traffic (%) 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Turn Type 
Protected Phases 
Permitted Phases 
Detector Phase 
Switch Phase 
Minimum Initial (s) 
Minimum Split (s) 
Total Split (s) 

Total Split (%) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 
Lead/Lag 

Lead-Lag Optimize? 
Recall Mode 

Act Effct Green (s) 
Actuated g/C Ratio 
vic Ratio 

Control Delay 
Queue Delay 

Total Delay 


11/28/2022 
McMahon Associates 


EBL EBT  EBR 
0 0 0 
0 0 0 
1900 1900 1900 
12 12 12 
0% 
0 0 
0 0 
25 
0 0 0 
0 0 0 
Yes 
30 
297 
6.8 


100% 100% 100% 
0% 0% 0% 
0 0 0 
0% 
0 0 0 


0.89 
100% 
0% 


0 


Weekday Afternoon Peak Hour 


++ 
0 0 1240 
0 0 1240 
1900 1900 1900 
12 12 12 
0% 
0 0 
0 0 
25 
0 0 35/74 
0 0 35/74 
Yes Yes 
30 
241 
5.5 


Yes 


2020 Existing 


SBL SBT SBR 
0 0 0 
0 0 0 
1900 1900 1900 
12 12 12 
0% 
0 0 
0 0 
25 
0 0 0 
0 0 0 
Yes 
30 
132 
3.0 


100% 100% 100% 
0% 0% 0% 
0 0 0 
0% 
0 0 0 
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Wellington Circle Study Weekday Afternoon Peak Hour 
3: Fellsway (Route 28) & Middlesex Avenue 2020 Existing 
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Intersection Capacity Utilization 51.4% ICU Level of Service A 


Splits and Phases: 23: Fellsway (Route 28) & Middlesex Avenue 


a Dn 
@1(R @2 


Wellington Circle Study 


Lane Group 

Lane Configurations 
Traffic Volume (vph) 
Future Volume (vph) 
Ideal Flow (vphpl) 
Lane Width (ft) 
Grade (%) 

Storage Length (ft) 
Storage Lanes 
Taper Length (ft) 
Satd. Flow (prot) 

Fit Permitted 

Satd. Flow (perm) 
Right Turn on Red 
Satd. Flow (RTOR) 
Link Speed (mph) 
Link Distance (ft) 
Travel Time (s) 
Confl. Peds. (#/hr) 
Confl. Bikes (#/hr) 
Peak Hour Factor 
Growth Factor 
Heavy Vehicles (%) 
Bus Blockages (#/hr) 
Parking (#/hr) 
Mid-Block Traffic (%) 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Turn Type 

Protected Phases 
Permitted Phases 
Detector Phase 
Switch Phase 
Minimum Initial (s) 
Minimum Split (s) 
Total Split (s) 

Total Split (%) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 
Lead/Lag 

Lead-Lag Optimize? 
Recall Mode 

Act Effct Green (s) 
Actuated g/C Ratio 
vic Ratio 

Control Delay 
Queue Delay 

Total Delay 


11/28/2022 
McMahon Associates 


0% 


1420 
NA 
6 


6 


5.0 
24.0 
62.0 

62.0% 

40 

1.0 

0.0 

5.0 


$¢@ § # 
SBT SBR  SWL SWR 
ttt ef Ti 
758 90 432 93 
758 90 432 93 
1900 1900 1900 1900 
12 14 11 12 
0% 0% 
0 0 0 
1 4 0 
25 
6408 1706 6189 0 
0.960 
6408 1674 6189 0 
No 
30 30 
300 297 
6.8 6.8 
22 
0.97 0.97 0.89 0.89 
100% 100% 100% 100% 
2% 1% 1% 1% 
0 0 0 0 
0% 0% 
781 93 589 0 
NA Free Prot 
7 4 
Free 
7 4 
5.0 5.0 
22.5 11.5 
22.0 16.0 
22.0% 16.0% 
40 3.0 
6.5 5 
0.0 0.0 
10.5 6.5 
Lag Lead 
Yes Yes 
Max Max 
11.5 100.0 9.5 
0.12 1.00 0.10 
1.06 0.06 1.00 
93.7 0.1 77.3 
11.5 0.0 0.0 
105.2 0.1 17.3 


G1 


@2 


@8 


Max 


@9 


Weekday Afternoon Peak Hour 
24: Fellsway (Route 28) & Mystic Valley Parkway (Route 16) & Middlesex Avenue 


2020 Existing 


O11 
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Wellington Circle Study Weekday Afternoon Peak Hour 
24: Fellsway (Route 28) & Mystic Valley Parkway (Route 16) & Middlesex Avenue _2020 Existing 


-e ae 


LOS A F A E 
Approach Delay 77 94.0 17.3 
Approach LOS A F E 
Queue Length 50th (ft) 97 =~159 QO ~112 
Queue Length 95th (ft) 110 #225 0 #169 
Internal Link Dist (ft) 180 220 217 
Turn Bay Length (ft) 

Base Capacity (vph) 2829 736 = 1674 587 
Starvation Cap Reductn 118 0 0 0 
Spillback Cap Reductn 0 20 0 0 
Storage Cap Reductn 0 0 0 0 
Reduced v/c Ratio 0.52 1.09 0.06 1.00 
Intersection Summary 
Area Type: Other 


Cycle Length: 100 

Actuated Cycle Length: 100 

Offset: 0 (0%), Referenced to phase 2:EBTL and 6:, Start of Green 
Natural Cycle: 120 

Control Type: Actuated-Coordinated 

Maximum vic Ratio: 1.22 


Intersection Signal Delay: 48.1 Intersection LOS: D 
Intersection Capacity Utilization 62.5% ICU Level of Service B 
Analysis Period (min) 15 


~ Volume exceeds capacity, queue is theoretically infinite. 
Queue shown is maximum after two cycles. 

# 95th percentile volume exceeds capacity, queue may be longer. 
Queue shown is maximum after two cycles. 


Splits and Phases: 24: Fellsway (Route 28) & Mystic Valley Parkway (Route 16) & Middlesex Avenue 
#26 
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Wellington Circle Study Weekday Afternoon Peak Hour 


25: Fellsway Turn Lanes/Middlesex Avenue & Fellsway (Route 28) & Revere Beach Paatwasi(Route 16) 
mee KOs t ta hz 


Lane Group WBL  WBT WBR WBR2 NBL NBT NBR NEL2 NEL _ NET 2 @9 
Lane Configurations WA 444 rf BK 4b be) d 

Traffic Volume (vph) 1326 969 492 73 347 711 589 5) 37 178 

Future Volume (vph) 1326 969 492 73 347 711 589 5 37 178 

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 

Lane Width (ft) 12 11 14 12 12 12 12 12 12 12 

Grade (%) 0% 0% 0% 

Storage Length (ft) 0 0 0 0 0 

Storage Lanes 3 1 1 0 1 

Taper Length (ft) 25 25 25 

Satd. Flow (prot) 5040 4964 1691 0 1537 4504 0 0 1715 1803 

Fit Permitted 0.950 0.950 0.999 0.950 0.999 

Satd. Flow (perm) 5040 4964 1691 0 1537 4504 0 0 1715 1803 

Right Turn on Red Yes 

Satd. Flow (RTOR) 115 

Link Speed (mph) 30 30 30 

Link Distance (ft) 505 81 270 

Travel Time (s) 11.5 1.8 6.1 

Confl. Peds. (#/hr) 

Confl. Bikes (#/hr) 10 

Peak Hour Factor 095 095 095 095 094 094 094 089 089 0.89 

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 

Heavy Vehicles (%) 1% 1% 2% 1% 1% 0% 1% 0% 0% 0% 

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 

Parking (#/hr) 

Mid-Block Traffic (%) 0% 0% 0% 

Shared Lane Traffic (%) 10% 10% 

Lane Group Flow (vph) 1396 1020 595 0 332 1420 0 0 44 204 

Turn Type Split NA Perm custom NA Split Split NA 

Protected Phases 6! 6! 8 8 5 5! 5! 2 ] 
Permitted Phases 6 2569! 2569! 

Detector Phase 6 6 6 8 8 5 5 5 

Switch Phase 

Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 
Minimum Split (s) 240 240 240 28.0 28.0 11.5 115 115 240 26.0 
Total Split (s) 440 440 44.0 39.0 39.0 17.0 170 170 490 51.0 
Total Split (%) 44.0% 44.0% 44.0% 39.0% 39.0% 17.0% 17.0% 17.0% 49% 51% 
Yellow Time (s) 40 40 40 40 40 3.0 3.0 3.0 4.0 4.0 
All-Red Time (s) 1.0 1.0 1.0 3.0 3.0 3.5 3.5 3.5 1.0 3.0 
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Total Lost Time (s) 5.0 5.0 5.0 7.0 7.0 6.5 6.5 

Lead/Lag Lag Lag Lag Lead Lead Lead 

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes 

Recall Mode Max Max Max Max Max C-Max C-Max C-Max C-Max Max 
Act Effct Green (s) 39.0 39.0 39.0 100.0 100.0 10.5 10.5 

Actuated g/C Ratio 039 0.39 0.39 1.00 1.00 0.10 0.10 

vic Ratio 0.71 0.53 0.82 0.22 0.32 0.24 1.08 

Control Delay 28.2 246 32.5 0.2 24 85.9 161.9 

Queue Delay 48.8 0.0 13.0 0.0 0.0 0.0 0.0 

Total Delay 77.0 246 455 0.2 2.4 85.9 161.9 

11/28/2022 Synchro 11 Report 


McMahon Associates 


Page 5 


Wellington Circle Study Weekday Afternoon Peak Hour 
25: Fellsway Turn Lanes/Middlesex Avenue & Fellsway (Route 28) & Revere Beach Paatwasi(Route 16) 


Fe eas £ rs FZ 


LOS E C D A A F F 
Approach Delay 53.0 2.0 148.4 
Approach LOS D A F 
Queue Length 50th (ft) 261 179 276 0 51 31 ~161 
Queue Length 95th (ft) 314 221 #468 m0 40 70 = «#311 
Internal Link Dist (ft) 425 1 190 
Turn Bay Length (ft) 

Base Capacity (vph) 1965 1935 729 1537 4504 180 189 
Starvation Cap Reductn 0 0 0 0 0 0 0 
Spillback Cap Reductn 743 0 123 0 330 0 0 
Storage Cap Reductn 0 0 0 0 0 0 0 
Reduced v/c Ratio 1.14 053 0.98 0.22 0.34 0.24 = 1.08 
Intersection Summary 
Area Type: Other 


Cycle Length: 100 

Actuated Cycle Length: 100 

Offset: 95 (95%), Referenced to phase 2:NBTL and 5:NENB, Start of Green 
Natural Cycle: 65 

Control Type: Actuated-Coordinated 

Maximum vic Ratio: 1.08 


Intersection Signal Delay: 39.9 Intersection LOS: D 
Intersection Capacity Utilization 85.3% ICU Level of Service E 
Analysis Period (min) 15 


~ Volume exceeds capacity, queue is theoretically infinite. 
Queue shown is maximum after two cycles. 
# 95th percentile volume exceeds capacity, queue may be longer. 
Queue shown is maximum after two cycles. 
m Volume for 95th percentile queue is metered by upstream signal. 
!_ Phase conflict between lane groups. 


Splits and Phases: 25: Fellsway Turn Lanes/Middlesex Avenue & Fellsway (Route 28) & Revere Beach Parkway (Route 16) 
#25 #27 #25 +27 


*f 102 ¢ “{ 23 


#25 


Hos « 
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Wellington Circle Study 
26: Fellsway (Route 28) & Mystic Valley Parkway (Route 16) & Fellsway Turn Lanes 2020 Existing 


+> »¥ | & 


Lane Group 

Lane Configurations 
Traffic Volume (vph) 
Future Volume (vph) 
Ideal Flow (vphpl) 
Lane Width (ft) 
Grade (%) 

Storage Length (ft) 
Storage Lanes 
Taper Length (ft) 
Satd. Flow (prot) 

Fit Permitted 

Satd. Flow (perm) 
Right Turn on Red 
Satd. Flow (RTOR) 
Link Speed (mph) 
Link Distance (ft) 
Travel Time (s) 
Confl. Peds. (#/hr) 
Confl. Bikes (#/hr) 
Peak Hour Factor 
Growth Factor 
Heavy Vehicles (%) 
Bus Blockages (#/hr) 
Parking (#/hr) 
Mid-Block Traffic (%) 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Turn Type 

Protected Phases 
Permitted Phases 
Detector Phase 
Switch Phase 
Minimum Initial (s) 
Minimum Split (s) 
Total Split (s) 

Total Split (%) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 
Lead/Lag 

Lead-Lag Optimize? 
Recall Mode 

Act Effct Green (s) 
Actuated g/C Ratio 
vic Ratio 

Control Delay 
Queue Delay 

Total Delay 
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—* 


5.0 
22.0 
32.0 

32.0% 


230 
Free 


Free 


43% 
313 
Split 
49 


49 


SBT SWL2 
tt 

685 87 

685 87 

1900 1900 

12 12 
0% 

4784 0 
0.988 

4784 0 
30 
111 
25 

0.92 0.94 

100% 100% 

1% 0% 

0 0 
0% 

981 0 

NA Prot 

49 | 

49 1 

5.0 

12.0 

30.0 

30.0% 

4.0 

3.0 

Lag 

Yes 

Max 
31.5 
0.32 
0.65 
3.5 
7.7 
11.1 


4 


C-Max 


OT G8 
7 8 
5.0 5.0 
22.5 26.5 
22.0 38.0 
22% 38% 
40 2.0 
6.5 2.5 
Lag 
Yes 
Max Max 
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Wellington Circle Study 
26: Fellsway (Route 28) & Mystic Valley Parkway (Route 16) & Fellsway Turn Lanes 2020 Existing 


Lane Group 

Lane Configurations 
Traffic Volume (vph) 
Future Volume (vph) 
Ideal Flow (vphpl) 
Lane Width (ft) 
Grade (%) 

Storage Length (ft) 
Storage Lanes 
Taper Length (ft) 
Satd. Flow (prot) 

Fit Permitted 

Satd. Flow (perm) 
Right Turn on Red 
Satd. Flow (RTOR) 
Link Speed (mph) 
Link Distance (ft) 
Travel Time (s) 
Confl. Peds. (#/hr) 
Confl. Bikes (#hr) 
Peak Hour Factor 
Growth Factor 
Heavy Vehicles (%) 
Bus Blockages (#/hr) 
Parking (#/hr) 
Mid-Block Traffic (%) 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Turn Type 

Protected Phases 
Permitted Phases 
Detector Phase 
Switch Phase 
Minimum Initial (s) 
Minimum Split (s) 
Total Split (s) 

Total Split (%) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 
Lead/Lag 

Lead-Lag Optimize? 
Recall Mode 

Act Effct Green (s) 
Actuated g/C Ratio 
vic Ratio 

Control Delay 
Queue Delay 

Total Delay 
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Wellington Circle Study Weekday Afternoon Peak Hour 
26: Fellsway (Route 28) & Mystic Valley Parkway (Route 16) & Fellsway Turn Lanes 2020 Existing 


r+ >ery + + & ¥ 


LOS C E A C B F 
Approach Delay 49.8 13.4 121.3 
Approach LOS D B F 
Queue Length 50th (ft) 60 275 0 5 6 ~395 
Queue Length 95th (ft) 93 #359 0 m3 m3 #489 
Internal Link Dist (ft) 311 31 190 
Turn Bay Length (ft) 200 

Base Capacity (vph) 841 1517 1761 479 1506 1159 
Starvation Cap Reductn 0 0 0 145 482 0 
Spillback Cap Reductn 0 20 0 0 0 0 
Storage Cap Reductn 0 0 0 0 0 0 
Reduced v/c Ratio 0.27 1.00 013 094 0.96 1.22 


Area Type: Other 

Cycle Length: 100 

Actuated Cycle Length: 100 

Offset: 0 (0%), Referenced to phase 2:EBTL and 6:, Start of Green 
Natural Cycle: 120 

Control Type: Actuated-Coordinated 

Maximum vic Ratio: 1.22 


Intersection Signal Delay: 61.4 Intersection LOS: E 
Intersection Capacity Utilization 81.1% ICU Level of Service D 
Analysis Period (min) 15 


~ Volume exceeds capacity, queue is theoretically infinite. 
Queue shown is maximum after two cycles. 

# 95th percentile volume exceeds capacity, queue may be longer. 
Queue shown is maximum after two cycles. 

m Volume for 95th percentile queue is metered by upstream signal. 


Splits and Phases: 26: Fellsway (Route 28) & Mystic Valley Parkway (Route 16) & Fellsway Turn Lanes 
#26 


a 
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Wellington Circle Study Weekday Afternoon Peak Hour 
6: Fellsway (Route 28) & Mystic Valley Parkway (Route 16) & Fellsway Turn Lanes 2020 Existing 


NO 


Approach Delay 


Queue Length 50th (ft) 


Internal Link Dist (ft) 


Base Capacity (vph) 


Spilloack Cap Reductn 


Reduced v/c Ratio 
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Wellington Circle Study 


Lane Group 

Lane Configurations 
Traffic Volume (vph) 
Future Volume (vph) 
Ideal Flow (vphpl) 
Lane Width (ft) 
Grade (%) 

Storage Length (ft) 
Storage Lanes 
Taper Length (ft) 
Satd. Flow (prot) 

Fit Permitted 

Satd. Flow (perm) 
Right Turn on Red 
Satd. Flow (RTOR) 
Link Speed (mph) 
Link Distance (ft) 
Travel Time (s) 
Confl. Peds. (#/hr) 
Confl. Bikes (#/hr) 
Peak Hour Factor 
Growth Factor 
Heavy Vehicles (%) 
Bus Blockages (#/hr) 
Parking (#/hr) 
Mid-Block Traffic (%) 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Turn Type 

Protected Phases 
Permitted Phases 
Detector Phase 
Switch Phase 
Minimum Initial (s) 
Minimum Split (s) 
Total Split (s) 

Total Split (%) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 
Lead/Lag 

Lead-Lag Optimize? 
Recall Mode 

Act Effct Green (s) 
Actuated g/C Ratio 
vic Ratio 

Control Delay 
Queue Delay 

Total Delay 
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ae 
EBL EBT 
ttt 
0 2024 
0 2024 
1900 1900 
12 12 
0% 
0 
0 
25 
0 6408 
0 6408 
Yes 
30 
257 
5.8 
0.96 0.96 
100% 100% 
0% 2% 
0 0 
0% 
0 2108 
NA 
2! 
5.0 
24.0 
49.0 
49.0% 
4.0 
1.0 
0.0 
5.0 
C-Max 
44.0 
0.44 
0.75 
7.1 
4.0 
11.1 


Weekday Afternoon Peak Hour 


27: Fellsway (Route 28) & Mystic Valley Parkway (Route 16)/Revere Beach Parkway (Reutestin6 ) 


Yr N\A 


EBR WBL WBI WBR NBL NBT NBR 
Ue 
0 0 0 0 0 1647 #1180 
0 0 0 0 0 1647 1180 
1900 1900 1900 1900 1900 1900 1900 
12 12 12 12 12 12 11 

0% 0% 
0 0 0 0 0 
0 0 0 0 2 

25 25 

0 0 0 0 0 6471 2720 
0 0 0 0 0 6471 2720 
Yes Yes Yes 
93 

30 30 

357 432 

8.1 9.8 
0.96 0.92 0.92 0.92 0.95 0.95 0.95 
100% 100% 100% 100% 100% 100% 100% 


0% 0% 
0 0 0 0 0 1734 1242 
NA custom 
8! fe) 
8 fe) 
5.0 5.0 
28.0 26.0 
39.0 51.0 
39.0% 51.0% 
4.0 4.0 
3.0 3.0 
0.0 0.0 
7.0 7.0 
Max Max 
32.0 44.0 
0.32 0.44 
0.84 1.00 
48.8 60.7 
2.3 0.0 
51.1 60.7 


Yes 
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Wellington Circle Study Weekday Afternoon Peak Hour 
27: Fellsway (Route 28) & Mystic Valley Parkway (Route 16)/Revere Beach Parkway (Reutestin6 ) 


Lane Group @5 @6 
Lane Configurations 
Traffic Volume (vph) 
Future Volume (vph) 
Ideal Flow (vphpl) 
Lane Width (ft) 

Grade (%) 

Storage Length (ft) 
Storage Lanes 

Taper Length (ft) 

Satd. Flow (prot) 

Fit Permitted 

Satd. Flow (perm) 
Right Turn on Red 
Satd. Flow (RTOR) 
Link Speed (mph) 

Link Distance (ft) 
Travel Time (s) 

Confl. Peds. (#/hr) 
Confl. Bikes (#hr) 
Peak Hour Factor 
Growth Factor 

Heavy Vehicles (%) 
Bus Blockages (#/hr) 
Parking (#/hr) 
Mid-Block Traffic (%) 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Turn Type 

Protected Phases 5 6 
Permitted Phases 
Detector Phase 


Switch Phase 

Minimum Initial (s) 5.0 5.0 
Minimum Split (s) 11.5 24.0 
Total Split (s) 17.0 44.0 
Total Split (%) 17% 44% 
Yellow Time (s) 3.0 4.0 
All-Red Time (s) 3.5 1.0 
Lost Time Adjust (s) 

Total Lost Time (s) 

Lead/Lag Lead Lag 
Lead-Lag Optimize? Yes Yes 
Recall Mode C-Max Max 
Act Effct Green (s) 

Actuated g/C Ratio 

vic Ratio 

Control Delay 

Queue Delay 

Total Delay 
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Wellington Circle Study Weekday Afternoon Peak Hour 
27: Fellsway (Route 28) & Mystic Valley Parkway (Route 16)/Revere Beach Parkway (Reubestiné ) 


i ee er a ee A 


LOS B D E 
Approach Delay 11.1 55.1 
Approach LOS B E 

Queue Length 50th (ft) 127 341 462 
Queue Length 95th (ft) m129 382 #611 
Internal Link Dist (ft) 177 277 352 1 
Turn Bay Length (ft) 

Base Capacity (vph) 2819 2070 1248 
Starvation Cap Reductn 620 0 0 
Spillback Cap Reductn 0 210 0 
Storage Cap Reductn 0 0 0 
Reduced vic Ratio 0.96 0.93 1.00 


Area Type: Other 

Cycle Length: 100 

Actuated Cycle Length: 100 

Offset: 95 (95%), Referenced to phase 2:NBTL and 5:NENB, Start of Green 
Natural Cycle: 65 

Control Type: Actuated-Coordinated 

Maximum vic Ratio: 1.08 


Intersection Signal Delay: 36.9 Intersection LOS: D 
Intersection Capacity Utilization 80.6% ICU Level of Service D 
Analysis Period (min) 15 


# 95th percentile volume exceeds capacity, queue may be longer. 
Queue shown is maximum after two cycles. 

m Volume for 95th percentile queue is metered by upstream signal. 

!_ Phase conflict between lane groups. 


Splits and Phases: 27: Fellsway (Route 28) & Mystic Valley Parkway (Route 16)/Revere Beach Parkway (Route 16) 


#25 #27 #25 #27 
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Wellington Circle Study Weekday Afternoon Peak Hour 
27: Fellsway (Route 28) & Mystic Valley Parkway (Route 16)/Revere Beach Parkwa stin6 ) 


Approach Delay 


Queue Length 50th (ft) 


Internal Link Dist (ft) 


Base Capacity (vph) 


Spilloack Cap Reductn 


Reduced v/c Ratio 
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Wellington Circle Study 
1: Mystic Valley Parkway (Route 16) & Commercial Street 


Lane Group 

Lane Configurations 
Traffic Volume (vph) 
Future Volume (vph) 
Ideal Flow (vphpl) 
Lane Width (ft) 
Grade (%) 

Storage Length (ft) 
Storage Lanes 
Taper Length (ft) 
Satd. Flow (prot) 

Fit Permitted 

Satd. Flow (perm) 
Right Turn on Red 
Satd. Flow (RTOR) 
Link Speed (mph) 
Link Distance (ft) 
Travel Time (s) 
Confl. Peds. (#/hr) 
Confl. Bikes (#/hr) 
Peak Hour Factor 
Growth Factor 
Heavy Vehicles (%) 
Bus Blockages (#/hr) 
Parking (#/hr) 
Mid-Block Traffic (%) 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Turn Type 
Protected Phases 
Permitted Phases 
Detector Phase 
Switch Phase 
Minimum Initial (s) 
Minimum Split (s) 
Total Split (s) 

Total Split (%) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 
Lead/Lag 

Lead-Lag Optimize? 
Recall Mode 

Act Effct Green (s) 
Actuated g/C Ratio 
vic Ratio 

Control Delay 
Queue Delay 

Total Delay 
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8.0 
13.0 
16.0 

14.5% 

40 

1.0 


Lead 


None 


A 


— 


8.0 
13.0 
55.0 

50.0% 

4.0 

1.0 


Lag 


Min 


8.0 
13.0 
55.0 

50.0% 


Weekday Afternoon Peak Hour 


. 6 wd 
WBR__SBL__SBR 
, é6ylLClCrT 


1900 1900 1900 
12 11 11 
0% 
40 0 200 
1 1 1 
25 
1538 1745 1546 
0.950 
1538 1745 1546 
Yes Yes 
43 90 
30 
822 
18.7 


5% 0% 1% 
0 0 0 


8.0 8.0 8.0 
13.0 13.0 13.0 
55.0 19.0 19.0 

50.0% 17.3% 


None 


2020 Existing 
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Wellington Circle Study Weekday Afternoon Peak Hour 
: Mystic Valley Parkway (Route 16) & Commercial Street 2020 Existing 
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(ft) 
Internal Link Dist (ft) 687 919 
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Control Type: Actuated-Uncoordinated 


Intersection Signal Delay: 16.0 Intersection LOS: B 


Analysis Period (min) 15 


Queue shown is maximum after two cycles. 


wn 


plits and Phases: 


$ 


1: Mystic Valley Parkway (Route 16) & Commercial Street 


hos 


Wellington Circle Study 
8: Rivers Edge Drive & Rivers Edge Drive WB Ramps 2020 Existing 


rX ter 


Lane Group 

Lane Configurations 
Traffic Volume (vph) 
Future Volume (vph) 
Ideal Flow (vphpl) 
Lane Width (ft) 
Grade (%) 

Storage Length (ft) 
Storage Lanes 
Taper Length (ft) 
Satd. Flow (prot) 

Fit Permitted 

Satd. Flow (perm) 
Right Turn on Red 
Satd. Flow (RTOR) 
Link Speed (mph) 
Link Distance (ft) 
Travel Time (s) 
Confl. Peds. (#/hr) 
Confl. Bikes (#/hr) 
Peak Hour Factor 
Growth Factor 
Heavy Vehicles (%) 
Bus Blockages (#/hr) 
Parking (#/hr) 
Mid-Block Traffic (%) 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Turn Type 

Protected Phases 
Permitted Phases 
Detector Phase 
Switch Phase 
Minimum Initial (s) 
Minimum Split (s) 
Total Split (s) 

Total Split (%) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 
Lead/Lag 

Lead-Lag Optimize? 
Recall Mode 

Act Effct Green (s) 
Actuated g/C Ratio 
vic Ratio 

Control Delay 
Queue Delay 

Total Delay 
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WBL WBR 
| id 
117 311 
117 311 
1900 1900 
11 12 
0% 
85 0 
1 1 
200 
1430 1583 
0.950 
1430 1583 
Yes 
375 
30 
538 
12.2 
0.83 0.83 
100% 100% 
22% 2% 
0 0 
0% 
141 375 
Prot _ pttov 
3 31 
3 31 
5.0 
12.0 
30.0 
25.0% 
4.0 
3.0 
0.0 
7.0 
None 
18.3 428 
0.18 0.41 
0.56 0.43 
50.7 3.0 
0.0 0.0 
50.7 3.0 


No 


6.0 
12.0 
27.0 

22.5% 
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None 
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Wellington Circle Study Weekday Afternoon Peak Hour 
8: Rivers Edge Drive & Rivers Edge Drive WB Ramps 2020 Existing 


Approach Delay 
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Internal Link Dist (ft) 458 193 259 


Base Capacity (vph) 330 873 880 451 = 1028 


Spilloack Cap Reductn 0 0 
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Reduced v/c Ratio 0.43 0.43 
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Actuated Cycle Length: 103.7 


Control Type: Actuated-Uncoordinated 


Intersection Signal Delay: 132.0 Intersection LOS: F 


Analysis Period (min) 15 


Queue shown is maximum after two cycles. 


Queue shown is maximum after two cycles. 


Splits and Phases: _ 8: Rivers Edge Drive & Rivers Edge Drive WB Ramps 
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Wellington Circle Study 
11: Fellsway (Route 28) & Riverside Avenue 


Lane Group 

Lane Configurations 
Traffic Volume (vph) 
Future Volume (vph) 
Ideal Flow (vphpl) 
Lane Width (ft) 
Grade (%) 

Storage Length (ft) 
Storage Lanes 
Taper Length (ft) 
Satd. Flow (prot) 

Fit Permitted 

Satd. Flow (perm) 
Right Turn on Red 
Satd. Flow (RTOR) 
Link Speed (mph) 
Link Distance (ft) 
Travel Time (s) 
Confl. Peds. (#/hr) 
Confl. Bikes (#/hr) 
Peak Hour Factor 
Growth Factor 
Heavy Vehicles (%) 
Bus Blockages (#/hr) 
Parking (#/hr) 
Mid-Block Traffic (%) 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Turn Type 

Protected Phases 
Permitted Phases 
Detector Phase 
Switch Phase 
Minimum Initial (s) 
Minimum Split (s) 
Total Split (s) 

Total Split (%) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 
Lead/Lag 

Lead-Lag Optimize? 
Recall Mode 

Act Effct Green (s) 
Actuated g/C Ratio 
vic Ratio 

Control Delay 
Queue Delay 

Total Delay 
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12.0 
19.0 
27.0 
19.3% 
5.0 
2.0 
0.0 
7.0 


Min 
20.6 
0.18 
1.39 

238.6 

0.0 

238.6 


Yes 


12.0 
19.0 
27.0 
19.3% 


Yes 


0.89 
100% 
0% 3% 


0 207 


8.0 
13.0 
20.0 

14.3% 


P Lé 

NBR SBU 

32 36 

32 36 

1900 1900 

11 10 
0 
0 

0 0 

0 0 
Yes 
4 

0.95 0.94 

100% 100% 

9% 0% 

0 0 

0 0 

Prot 

4 

4 

8.0 

13.0 

20.0 

14.3% 

40 

1.0 

None 


Weekday Afternoon Peak Hour 


2020 Existing 
~ 4 

SBL SBT 
5; 2 
70 423 
70 423 
1900 1900 
10 12 
0% 

120 

1 

40 
1674 3539 

0.950 
1674 3539 
30 
514 
11.7 
0.94 0.94 
100% 100% 
1% 2% 
0 0 
0% 
112 450 
Prot NA 
4 1 
4 1 
8.0 8.0 
13.0 15.0 
20.0 52.0 
14.3% 37.1% 
4.0 5.0 
1.0 2.0 
0.0 0.0 
5.0 7.0 
None Max 
15.4 46.3 
0.13 0.40 
0.50 0.32 
59.8 27.8 
0.0 0.0 
59.8 27.8 
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Wellington Circle Study 


11: Fellsway (Route 28) & Riverside Avenue 


Lane Group 

Lar onfigurations 
Traffic Volume (vph) 
Future Volume (vph) 
Ideal Flow (vphpl) 
Lane Width (ft) 
Grade (%) 

Storage Length (ft) 
Storage Lanes 
Taper Length (ft) 
Satd. Flow (prot) 

Fit Permitted 

Satd. Flow (perm) 
Right Turn on Red 
Satd. Flow (RTOR) 
Link Speed (mph) 
Link Distance (ft) 
Travel Time (s) 
Confl. Peds. (#/hr) 
Confl. Bikes (#/hr) 
Peak Hour Factor 
Growth Factor 
Heavy Vehicles (%) 
Bus Blockages (#/hr) 
Parking (#/hr) 
Mid-Block Traffic (%) 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Turn Type 

Protected Phases 
Permitted Phases 
Detector Phase 
Switch Phase 
Minimum Initial (s) 
Minimum Split (s) 
Total Split (s) 

Total Split (%) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 
Lead/Lag 

Lead-Lag Optimize? 
Recall Mode 

Act Effct Green (s) 
Actuated g/C Ratio 
vic Ratio 

Control Delay 
Queue Delay 

Total Delay 
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None 


Weekday Afternoon Peak Hour 


2020 Existing 
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Wellington Circle Study Weekday Afternoon Peak Hour 
1: Fellsway (Route 28) & Riverside Avenue 2020 Existing 
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Intersection Signal Delay: 94.0 Intersection LOS: F 


Analysis Period (min) 15 


Queue shown is maximum after two cycles. 


Queue shown is maximum after two cycles. 


Splits and Phases: 11: Fellsway (Route 28) & Riverside Avenue 


tho: 


Wellington Circle Study Weekday Afternoon Peak Hour 
11: Fellsway (Route 28) & Riverside Avenue 2020 Existing 


| 


Approach Delay 


Queue Length 50th (ft) 


Oo 


Internal Link Dist (ft) 


Base Capacity (vph) 776 


Spilloack Cap Reductn 


oO 


Reduced vic Ratio 0.18 
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Wellington Circle Study 
13: Fellsway (Route 28) & Presidents Landin 


Lane Group 

Lane Configurations 
Traffic Volume (vph) 
Future Volume (vph) 
Ideal Flow (vphpl) 
Lane Width (ft) 
Grade (%) 

Storage Length (ft) 
Storage Lanes 
Taper Length (ft) 
Satd. Flow (prot) 

Fit Permitted 

Satd. Flow (perm) 
Right Turn on Red 
Satd. Flow (RTOR) 
Link Speed (mph) 
Link Distance (ft) 
Travel Time (s) 
Confl. Peds. (#/hr) 
Confl. Bikes (#/hr) 
Peak Hour Factor 
Growth Factor 
Heavy Vehicles (%) 
Bus Blockages (#/hr) 
Parking (#/hr) 
Mid-Block Traffic (%) 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Turn Type 

Protected Phases 
Permitted Phases 
Detector Phase 
Switch Phase 
Minimum Initial (s) 
Minimum Split (s) 
Total Split (s) 

Total Split (%) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 
Lead/Lag 

Lead-Lag Optimize? 
Recall Mode 

Act Effct Green (s) 
Actuated g/C Ratio 
vic Ratio 

Control Delay 
Queue Delay 

Total Delay 


11/28/2022 
McMahon Associates 


WBL WBR 
| id 
220 207 
220 207 
1900 1900 
16 16 
0% 
0 0 
1 1 
25 
2025 1812 
0.950 
2025 1812 
Yes 
2 
30 
372 
8.5 
0.95 0.95 
100% 100% 
1% 1% 
0 0 
0% 
232 218 
Prot custom 
2 2 
3 
2 2 
6.0 6.0 
11.0 11.0 
25.0 25.0 
25.0% 25.0% 
3.0 3.0 
2.0 2.0 
0.0 0.0 
5.0 5.0 
None None 
16.9 32.9 
0.17 0.33 
0.68 0.37 
49.0 26.7 
0.0 0.0 
49.0 26.7 


NBR SBU 

2719 12 

279 12 

1900 1900 

12 12 
0 
0 

0 0 

0 0 
Yes 
32 
8 

0.97 0.98 

100% 100% 

1% 0% 

0 0 

0 0 

Prot 

3 

3 

6.0 

11.0 

16.0 

16.0% 

3.0 

2.0 

None 


Weekday Afternoon Peak Hour 


2020 Existing 
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Wellington Circle Study Weekday Afternoon Peak Hour 
3: Fellsway (Route 28) & Presidents Landin 2020 Existing 
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Intersection Capacity Utilization 71.4% ICU Level of Service C 


m Volume for 95th percentile queue is metered by upstream signal. 


plits and Phases: 13: Fellsway (Route 28) & Presidents Landing 


Hoi 


Tite 


Wellington Circle Study Weekday Afternoon Peak Hour 


3: Station Landing & Revere Beach Parkway (Route 16 2020 Existing 
> yr TN Pe 

Movement EBT EBR  WBL  WBT NBL NBR 

Lane Configurations ttth ff 

Traffic Volume (veh/h) 2950 238 0 0 0 102 

Future Volume (Veh/h) 2950 238 0 0 0 102 

Sign Control Free Free Stop 

Grade 0% 0% 0% 

Peak Hour Factor 0.98 098 092 092 082 0.82 

Hourly flow rate (vph) 3010 243 0 0 0 124 

Pedestrians 4 

Lane Width (ft) 16.0 

Walking Speed (ft/s) 3.5 

Percent Blockage 1 

Right turn flare (veh) 

Median type None None 

Median storage veh) 

Upstream signal (ft) 357 

pX, platoon unblocked 0.73 0.73 ~=—:0.73 

vC, conflicting volume 3257 3136 878 


vC1, stage 1 conf vol 
vC2, stage 2 conf vol 


vCu, unblocked vol 2255 2089 0 
tC, single (s) 41 6.8 6.9 
tC, 2 stage (s) 

tF (s) 2.2 3.5 3.3 
p0 queue free % 100 100 84 
cM capacity (veh/h) 168 34 795 
Direction, Lane # EB 1 EB2 E—EB3 EB4_ WNB1 

Volume Total 860 860 860 673 124 

Volume Left 0 0 0 0 0 

Volume Right 0 0 0 243 124 

cSH 1700 1700 1700 1700 7195 

Volume to Capacity 0.51 0.51 0.51 0.40 0.16 

Queue Length 95th (ft) 0 0 0 0 14 

Control Delay (s) 0.0 0.0 0.0 0.0 10.4 

Lane LOS B 
Approach Delay (s) 0.0 10.4 
Approach LOS B 
Intersection Summary 

Average Delay 0.4 

Intersection Capacity Utilization 59.7% ICU Level of Service B 
Analysis Period (min) iS 

11/28/2022 Synchro 11 Report 
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Wellington Circle Study 


4: Constitution Way & Revere Beach Parkway (Route 16 


Weekday Afternoon Peak Hour 


> y Ff TAN 
Movement EBT EBR  WBL  WBT _ NBL 
Lane Configurations ttth ttit 
Traffic Volume (veh/h) 2991 45 0 3016 0 
Future Volume (Veh/h) 2991 45 0 3016 0 
Sign Control Free Free Stop 
Grade 0% 0% 0% 
Peak Hour Factor 0.98 098 095 095 091 0.91 
Hourly flow rate (vph) 3052 46 0 3175 0 196 
Pedestrians 10 
Lane Width (ft) 16.0 
Walking Speed (ft/s) 3.5 
Percent Blockage 1 
Right turn flare (veh) 
Median type None None 
Median storage veh) 
Upstream signal (ft) 626 
pX, platoon unblocked 0.75 0.75 0.75 
vC, conflicting volume 3108 3879 796 
vC1, stage 1 conf vol 
vC2, stage 2 conf vol 
vCu, unblocked vol 2153 3178 0 
tC, single (s) 41 6.8 6.9 
tC, 2 stage (s) 
tF (s) 2.2 3.5 3.3 
p0 queue free % 100 100 76 
cM capacity (veh/h) 188 6 805 
Direction, Lane # EB1  EB2 EB3 EB4 WB1 WB2 WB3 WB4_ NB1 
Volume Total 872 872 872 482 794 794 794 794 196 
Volume Left 0 0 0 0 0 0 0 0 0 
Volume Right 0 0 0 46 0 0 0 0 196 
cSH 1700 1700 1700 1700 1700 1700 1700 #1700 805 
Volume to Capacity 0.51 0.51 0.51 0.28 047 047 047 047 ~= 0.24 
Queue Length 95th (ft) 0 0 0 0 0 0 0 0 24 
Control Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 10.9 
Lane LOS B 
Approach Delay (s) 0.0 0.0 10.9 
Approach LOS B 
Intersection Summary 
Average Delay 0.3 
Intersection Capacity Utilization 61.8% ICU Level of Service B 
Analysis Period (min) 15 
11/28/2022 Synchro 11 Report 
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Wellington Circle Study Weekday Afternoon Peak Hour 


5: Revere Beach Parkway (Route 16) & Brainard Avenue 2020 Existing 
XK _ = = YS wf 

Movement EBL EBT WBT WBR_ SBL_ SBR 

Lane Configurations tttt #44 ol ol 

Traffic Volume (veh/h) 0 3153 3066 56 0 28 

Future Volume (Veh/h) 0 3153 3066 56 0 28 

Sign Control Free Free Stop 

Grade 0% 0% 0% 

Peak Hour Factor 0.91 O91 096 096 0.68 0.68 

Hourly flow rate (vph) 0 3465 3194 58 0 41 

Pedestrians 23 

Lane Width (ft) 15.0 

Walking Speed (ft/s) 3.5 

Percent Blockage 3 

Right turn flare (veh) 

Median type None None 

Median storage veh) 

Upstream signal (ft) 766 

pX, platoon unblocked 0.76 

vC, conflicting volume 3275 4083 1088 


vC1, stage 1 conf vol 
vC2, stage 2 conf vol 


vCu, unblocked vol 3275 3479 1088 

tC, single (s) 41 6.8 6.9 

tC, 2 stage (s) 

tF (s) 2.2 3.5 3.3 

p0 queue free % 100 100 80 

cM capacity (veh/h) 88 4 208 

Direction, Lane # EB1  EB2 EB3 EB4 WB1 WB2 WB3 WB4_ SB1 
Volume Total 866 866 866 866 1065 1065 1065 58 41 
Volume Left 0 0 0 0 0 0 0 0 0 
Volume Right 0 0 0 0 0 0 0 58 41 
cSH 1700 1700 1700 1700 1700 1700 1700 #1700 208 
Volume to Capacity 0.51 O51 O51 051 063 063 063 0.03 0.20 
Queue Length 95th (ft) 0 0 0 0 0 0 0 0 18 
Control Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 264 
Lane LOS D 
Approach Delay (s) 0.0 0.0 26.4 
Approach LOS D 
Intersection Summary 

Average Delay 0.2 

Intersection Capacity Utilization 69.2% ICU Level of Service C 
Analysis Period (min) 15 
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Wellington Circle Study Weekday Afternoon Peak Hour 
9: Wellington Station Entrance Driveway & Rivers Edge Drive/Revere Beach Parkway2&8 Risinps 


Intersection 
Int Delay, s/veh 0.2 
Movement EBT EBR WBL WBT NBL NBR 
Lane Configurations - fF FR Hh ol 
Traffic Vol, veh/h 381 68 32 1042 0 0 
Future Vol, veh/h 381 68 32 1042 0 0 
Conflicting Peds, #/hr 0 0 0 0 0 0 
Sign Control Free Free Free Free Stop Stop 
RT Channelized - None - None - None 
Storage Length - 0 150 - - 0 
Veh in Median Storage, # 0 - - 0 0 - 
Grade, % 0 - - 0 0 - 
Peak Hour Factor 94 99 $84 84 92 92 
Heavy Vehicles, % 7 20 20 4 2 2 
Mvmt Flow 405 72 38 1240 0 0 
Major/Minor Mejor1 Major2 Minor 
Conflicting Flow All 0 0 477 0 - 405 
Stage 1 - - - - - - 
Stage 2 - - - - - - 
Critical Hdwy - - 44 - - 6.23 


Critical Hdwy Stg 1 
Critical Hdwy Stg 2 - - - z g z 
Follow-up Hdwy - - 2.39 - - 3.319 


Pot Cap-1 Maneuver - - 981 - 0 645 
Stage 1 - - - - 0 - 
Stage 2 - - - - 0 

Platoon blocked, % - - - 

Mov Cap-1 Maneuver - - 981 - - 645 

Mov Cap-2 Maneuver - - - - - - 
Stage 1 
Stage 2 

Approach EB WB NB 

HCM Control Delay, s 0 0.3 0 

HCM LOS A 


Minor Lane/Major Mvmt NBLni EBT EBR WBL WBT 


Capacity (veh/h) - - - 981 - 

HCM Lane VIC Ratio - - - 0.039 - 

HCM Control Delay (s) 0 - - 88 

HCM Lane LOS A - - A 

HCM 95th %tile Q(veh) - - - 0.1 
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Wellington Circle Study Weekday Afternoon Peak Hour 


15: Wellington Station Exit Driveway & Revere Beach Parkway EB Ramps 2020 Existing 
Intersection 
Int Delay, s/veh 65.7 
Movement EBT EBR WBL WBT NBL NBR 
Lane Configurations # ‘+ HH Ff 
Traffic Vol, veh/h 381 0 0 677 397 133 
Future Vol, veh/h 381 0 0 677 397 133 
Conflicting Peds, #/hr 0 0 0 0 0 0 
Sign Control Free Free Free Free Stop Stop 
RT Channelized - None - None - None 
Storage Length - - - - 0 0 
Veh in Median Storage, # 0 - - 0 0 - 
Grade, % 0 - - 0 0 - 
Peak Hour Factor 93 93 $89 89 82 82 
Heavy Vehicles, % 4 2 2 7 5 0 
Mvmt Flow 410 0 0 761 484 162 
Major/Minor Major1 Major2 Minor 
Conflicting Flow All 0 - - - 791 410 
Stage 1 - - - - 410 - 
Stage 2 - - - - 381 - 
Critical Hdwy - - - - 6675 6.2 
Critical Hdwy Stg 1 - - - - 5.475 - 
Critical Hdwy Stg 2 - - - - 5.875 - 
Follow-up Hdwy - - - -3.5475 3.3 
Pot Cap-1 Maneuver - 0 0 - ~337 646 
Stage 1 - 0 0 661 - 
Stage 2 - 0 0 - 654 
Platoon blocked, % - - 
Mov Cap-1 Maneuver - - - - ~337 646 
Mov Cap-2 Maneuver - - - - ~337 - 
Stage 1 - - - - 661 
Stage 2 - - - - 654 
Approach EB WB NB 
HCM Control Delay, s 0 0 184.8 
HCM LOS F 


Minor Lane/Major Mvmt NBLniNBLn2 EBT WBT 


Capacity (veh/h) 337 = 646 - 
HCM Lane VIC Ratio 1.437 0.251 - 
HCM Control Delay (s) 242.6 12.4 

HCM Lane LOS F B 

HCM 95th %tile Q(veh) 25.5 1 

Notes 


~: Volume exceeds capacity  $: Delay exceeds 300s +: Computation Not Defined —_*: All major volume in platoon 
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Wellington Circle Study Weekday Afternoon Peak Hour 


10: Middlesex Avenue & 9th Street 2020 Existing 
Intersection 
Int Delay, s/veh 19.1 
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL_ SBT SBR NEL NER 
Lane Configurations b> mars mary 
Traffic Vol, veh/h 0 0 0 67 64 84 0 M2 Al 33 0 432 0 0 
Future Vol, veh/h 0 0 0 67 64 ~~ 84 0 702 71 33 0 432 0 0 
Conflicting Peds, #/hr 0 0 0 0 0 33 0 0 36 8636 0 0 0 0 
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free Stop Stop 
RT Channelized - - - - None - None - - - - - 
Storage Length - - - - - - - - - - - 20 - 
Veh in Median Storage, #  - 0 - - 0 - - 0 5 ; 0 : 0 
Grade, % - 0 - - 0 - - 0 - - 0 - 0 - 
Peak Hour Factor 92 92 92 ~« 81 81 81 91 91 91 94 94 92% $92 Q2 
Heavy Vehicles, % 0 0 0 0 1 0 0 1 0 0 0 1 0 0 
Mvmt Flow 0 0 0 83 79 104 0 77 i & 0 460 0 0 
Major/Minor Minor Major1 Major2 
Conflicting Flow All 1146 1376 879 460 0 0 885 0 0 

Stage 1 846 846 - - - - - - - 

Stage 2 300 530 - - - - - 
Critical Hdwy 64 651 62 414 - - 4 
Critical Hdwy Stg 1 5.4 5.51 - - - - - 
Critical Hdwy Stg 2 5.4 5.51 - - - - - 
Follow-up Hdwy 3.5 4.009 33 2.2 - - 22 
Pot Cap-1 Maneuver 222 146 350 1112 - - 773 

Stage 1 424 380 - - - - - 

Stage 2 756 528 
Platoon blocked, % - - 
Mov Cap-1 Maneuver 198 0 321 1112 - - 740 
Mov Cap-2 Maneuver 198 0 - - - - - 

Stage 1 406 0 

Stage 2 705 0 
Approach WB NB SB 
HCM Control Delay, s 114.4 0 0.7 
HCM LOS F 


Minor Lane/Major Mvmt NBL NBT NBRWBLn1 SBL SBT SBR 


Capacity (veh/h) 1112 - - 252 740 - 
HCM Lane V/C Ratio - - - 1.053 0.047 - 
HCM Control Delay (s) 0 - 1144 10.1 0 
HCM Lane LOS A - - F B A 
HCM 95th %tile Q(veh) 0 10.9 0.1 - 
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Wellington Circle Study Weekday Afternoon Peak Hour 


12: Fellsway (Route 28) & Earhart Landin 2020 Existing 
Intersection 
Int Delay, s/veh 1.5 
Movement WBL WBR NBT NBR_ SBL_ SBT 
Lane Configurations ft +4*b Soe 
Traffic Vol, veh/h 0 63 2725 56 0 1997 
Future Vol, veh/h 0 63 2725 56 0 1997 
Conflicting Peds, #/hr 0 0 0 0 0 0 
Sign Control Stop Stop Free Free Free Free 
RT Channelized - None - None - None 
Storage Length - 0 - - - - 
Veh in Median Storage, # 0 - 0 - - 0 
Grade, % 0 - 0 - - 0 
Peak Hour Factor 79 79 98 98 98 98 
Heavy Vehicles, % 0 0 1 0 0 0 
Mvmt Flow 0 80 2781 By/ 0 2038 
Major/Minor Minor1 Major1 Major2 
Conflicting Flow All - 1419 0 0 - - 
Stage 1 - - - - 
Stage 2 - - 
Critical Hdwy a Hal 


Critical Hdwy Stg 1 
Critical Hdwy Stg 2 - 
Follow-up Hdwy - 3.9 


Pot Cap-1 Maneuver 0 110 - - 0 
Stage 1 0 - - - 0 
Stage 2 0 - - - 0 

Platoon blocked, % - - 

Mov Cap-1 Maneuver - 110 

Mov Cap-2 Maneuver - 

Stage 1 
Stage 2 

Approach WB NB SB 

HCM Control Delay,s 96.3 0 0 

HCM LOS F 


Minor Lane/Major Mvmt NBT NBRWBLn1_ SBT 


Capacity (veh/h) - - 110 
HCM Lane V/C Ratio - - 0.725 
HCM Control Delay (s) - - 96.3 
HCM Lane LOS - - F 
HCM 95th %tile Q(veh) - - 39 
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Wellington Circle 
23: Fellsway (Route 28) & Middlesex Avenue 


Lane Group 

Lane Configurations 
Traffic Volume (vph) 
Future Volume (vph) 
Ideal Flow (vphpl) 
Lane Width (ft) 
Grade (%) 

Storage Length (ft) 
Storage Lanes 
Taper Length (ft) 
Satd. Flow (prot) 

Fit Permitted 

Satd. Flow (perm) 
Right Turn on Red 
Satd. Flow (RTOR) 
Link Speed (mph) 
Link Distance (ft) 
Travel Time (s) 
Confl. Peds. (#/hr) 
Confl. Bikes (#/hr) 
Peak Hour Factor 
Growth Factor 
Heavy Vehicles (%) 
Bus Blockages (#/hr) 
Parking (#/hr) 
Mid-Block Traffic (%) 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Turn Type 

Protected Phases 
Permitted Phases 
Detector Phase 
Switch Phase 
Minimum Initial (s) 
Minimum Split (s) 
Total Split (s) 

Total Split (%) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 
Lead/Lag 

Lead-Lag Optimize? 
Recall Mode 

Act Effct Green (s) 
Actuated g/C Ratio 
vic Ratio 

Control Delay 
Queue Delay 

Total Delay 


11/28/2022 
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weg ty 
EBL EBT _EBR 
0 0 0 
0 0 0 
1900 1900 1900 
12 12 12 
0% 
0 0 
0 0 
25 
0 0 0 
0 0 0 
Yes 
30 
297 
6.8 
092 0.92 0.92 
100% 100% 100% 
0% 0% 0% 
0 0 0 
0% 
0 0 0 


~~ « 

WBR NBL 

0 41 

0 41 

1900 1900 

12 12 

0 0 

0 0 

25 

0 0 

0 0 

Yes Yes 
| 

0.95 0.95 

100% 100% 

0% 3% 

0 0 

0 0 

Perm 

1 

| 

10.0 

30.0 

57.0 

57.0% 

40 

1.0 

Lead 

Yes 

C-Max 


Weekday Morning Peak Hour 
2040 No Build 


Yes 


Yes 
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Wellington Circle Weekday Morning Peak Hour 
3: Fellsway (Route 28) & Middlesex Avenue 2040 No Buil 
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Intersection Capacity Utilization 39.3% ICU Level of Service A 


Splits and Phases: 23: Fellsway (Route 28) & Middlesex Avenue 


st 
@1(R 


@2 
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Wellington Circle 


Lane Group 

Lane Configurations 
Traffic Volume (vph) 
Future Volume (vph) 
Ideal Flow (vphpl) 
Lane Width (ft) 
Grade (%) 

Storage Length (ft) 
Storage Lanes 
Taper Length (ft) 
Satd. Flow (prot) 

Fit Permitted 

Satd. Flow (perm) 
Right Turn on Red 
Satd. Flow (RTOR) 
Link Speed (mph) 
Link Distance (ft) 
Travel Time (s) 
Confl. Peds. (#/hr) 
Confl. Bikes (#/hr) 
Peak Hour Factor 
Growth Factor 
Heavy Vehicles (%) 
Bus Blockages (#/hr) 
Parking (#/hr) 
Mid-Block Traffic (%) 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Turn Type 

Protected Phases 
Permitted Phases 
Detector Phase 
Switch Phase 
Minimum Initial (s) 
Minimum Split (s) 
Total Split (s) 

Total Split (%) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 
Lead/Lag 

Lead-Lag Optimize? 
Recall Mode 

Act Effct Green (s) 
Actuated g/C Ratio 
vic Ratio 

Control Delay 
Queue Delay 

Total Delay 
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5.0 
24.0 
50.0 

50.0% 

40 

1.0 

0.0 

5.0 


C-Max 
45.0 
0.45 
0.44 

6.9 
0.8 
78 


100.0 
1.00 
0.02 

0.0 
0.0 
0.0 


Oi 


@2 


@8 


Max 


@9 


Weekday Morning Peak Hour 
24: Fellsway (Route 28) & Mystic Valley Parkway (Route 16) & Middlesex Avenue 


2040 No Build 


O11 
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Wellington Circle Weekday Morning Peak Hour 
24: Fellsway (Route 28) & Mystic Valley Parkway (Route 16) & Middlesex Avenue —_2040 No Build 


-e o£ 


LOS A F A F 
Approach Delay 78 146.8 145.7 
Approach LOS A F F 
Queue Length 50th (ft) 40 ~342 0 ~249 
Queue Length 95th (ft) m39 #417 0 #319 
Internal Link Dist (ft) 180 220 217 
Turn Bay Length (ft) 

Base Capacity (vph) 2212 1197 1693 898 
Starvation Cap Reductn 869 0 0 0 
Spillback Cap Reductn 0 226 0 76 
Storage Cap Reductn 0 0 0 0 
Reduced v/c Ratio 0.72 1.53 0.02 1.37 


Area Type: Other 

Cycle Length: 100 

Actuated Cycle Length: 100 

Offset: 7 (7%), Referenced to phase 2:EBTL and 6:, Start of Green 
Natural Cycle: 150 

Control Type: Actuated-Coordinated 

Maximum vic Ratio: 1.37 


Intersection Signal Delay: 109.2 Intersection LOS: F 
Intersection Capacity Utilization 72.0% ICU Level of Service C 
Analysis Period (min) 15 


~ Volume exceeds capacity, queue is theoretically infinite. 
Queue shown is maximum after two cycles. 

# 95th percentile volume exceeds capacity, queue may be longer. 
Queue shown is maximum after two cycles. 

m Volume for 95th percentile queue is metered by upstream signal. 


Splits and Phases: 24: Fellsway (Route 28) & Mystic Valley Parkway (Route 16) & Middlesex Avenue 
#26 


Sbos 


a 
@.:: = 
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Wellington Circle Weekday Morning Peak Hour 


25: Fellsway Turn Lanes/Middlesex Avenue & Fellsway (Route 28) & Revere Beach PafkWesui(Route 16) 
eek eg tf t Lz 


Lane Group WBL  WBT WBR WBR2 NBL  NBI NBR NEL _ NET 2 @9 
Lane Configurations AA 444 rf BK 4b b) my 
Traffic Volume (vph) 1351 770 285 10 150 273 210 5) 25 
Future Volume (vph) 1351 770 285 10 150 273 210 5 25 
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 
Lane Width (ft) 12 11 14 12 12 12 12 12 12 
Grade (%) 0% 0% 0% 
Storage Length (ft) 0 0 0 0 0 

Storage Lanes 3 1 1 0 1 

Taper Length (ft) 25 25 25 

Satd. Flow (prot) *2810 *2190 1630 0 1537 4539 © WA — aMesvr 
Fit Permitted 0.950 0.950 0.998 0.950 0.998 
Satd. Flow (perm) 4942 4868 1630 0 1537 4539 O WA — aMesvr 
Right Turn on Red Yes 

Satd. Flow (RTOR) 115 

Link Speed (mph) 30 30 30 
Link Distance (ft) 505 81 270 
Travel Time (s) 11.5 1.8 6.1 


Confl. Peds. (#/hr) 
Confl. Bikes (#/hr) 


Peak Hour Factor 095 095 O95 095 095 095 095 095 0.95 

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 

Heavy Vehicles (%) 3% 3% 5% 24% 1% 1% 1% 0% 2% 

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 

Parking (#/hr) 

Mid-Block Traffic (%) 0% 0% 0% 

Shared Lane Traffic (%) 10% 10% 

Lane Group Flow (vph) 1422 811 311 0 142 524 0 4 27 

Turn Type Split NA Perm Perm NA Split NA 

Protected Phases 6! 6! 8 5 5! 2 9 
Permitted Phases 6 8 2569! 

Detector Phase 6 6 6 8 8 5 5 

Switch Phase 

Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 
Minimum Split (s) 24.0 240 240 28.0 28.0 1 he ko 4. 0 400) 
Total Split (s) 40.0 400 40.0 34.0 34.0 26.0 260 470 53.0 
Total Split (%) 40.0% 40.0% 40.0% 34.0% 34.0% 26.0% 26.0% 47% 53% 
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 3.0 3.0 4.0 4.0 
All-Red Time (s) 1.0 1.0 1.0 3.0 3.0 3.5 39) 1.0 3.0 
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Total Lost Time (s) 5.0 5.0 5.0 7.0 7.0 6.5 6.5 

Lead/Lag Lag Lag Lag Lead Lead 

Lead-Lag Optimize? Yes Yes Yes Yes Yes 

Recall Mode Max Max Max Max Max C-Max C-Max C-Max Max 
Act Effct Green (s) 35.0 35.0 35.0 27.0 100.0 IG Is 

Actuated g/C Ratio 0.35 035 0,35 0.27 = 1.00 0.20 80.20 

vic Ratio 145 106 0.48 0.34 0.12 0.01 0.08 

Control Delay 235.1 82.1 18.4 47 0.0 70.5 70.3 

Queue Delay 2.6 0.0 0.0 0.0 0.0 0.0 0.0 

Total Delay 237.7 ~— 82.1 18.5 47 0.0 70.5 70.3 

11/28/2022 Synchro 11 Report 


McMahon Associates Page 5 


Wellington Circle Weekday Morning Peak Hour 


25: Fellsway Turn Lanes/Middlesex Avenue & Fellsway (Route 28) & Revere Beach PafkWemui(Route 16) 
Pee es f t 2 za 


LOS F F B A A E E 
Approach Delay 161.3 1.0 70.4 
Approach LOS F A E 
Queue Length 50th (ft) ~440 ~209 93 6 0 3 20 
Queue Length 95th (ft) #531 #293 174 m5 m0 ils 51 
Internal Link Dist (ft) 425 1 190 
Turn Bay Length (ft) 

Base Capacity (vph) 983 766 645 414 4539 334 344 
Starvation Cap Reductn 0 0 0 0 0 0 0 
Spillback Cap Reductn 355 0 6 0 244 0 0 
Storage Cap Reductn 0 0 0 0 0 0 0 
Reduced vic Ratio 2.26 1.06 0.49 0.34 0.12 0.01 0.08 
Intersection Summary 
Area Type: Other 


Cycle Length: 100 

Actuated Cycle Length: 100 

Offset: 82 (82%), Referenced to phase 2:NBT and 5:NENB, Start of Green 
Natural Cycle: 120 

Control Type: Actuated-Coordinated 

Maximum vic Ratio: 1.45 


Intersection Signal Delay: 127.5 Intersection LOS: F 
Intersection Capacity Utilization 55.0% ICU Level of Service B 
Analysis Period (min) 15 


* 


User Entered Value 
~ Volume exceeds capacity, queue is theoretically infinite. 
Queue shown is maximum after two cycles. 
# 95th percentile volume exceeds capacity, queue may be longer. 
Queue shown is maximum after two cycles. 
m Volume for 95th percentile queue is metered by upstream signal. 
!_ Phase conflict between lane groups. 


Splits and Phases: 25: Fellsway Turn Lanes/Middlesex Avenue & Fellsway (Route 28) & Revere Beach Parkway (Route 16) 
#25 +27 #25 #27 


—P92 (R P09 


Ex 
Wo. R . a af tos 
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Wellington Circle Weekday Morning Peak Hour 


26: Fellsway (Route 28) & Mystic Valley Parkway (Route 16) & Fellsway Turn Lanes 2040 No Build 


Lane Group EBL EBT EBR  SBL SBI SWL2 ~~ SWL 4 6 Q7 8 @9 
Lane Configurations sy sottt ol Bh tt B44 

Traffic Volume (vph) 30 870 541 369 1918 45 1306 

Future Volume (vph) 30 870 541 369 = 1918 45 1306 

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 

Lane Width (ft) 12 11 16 12 12 12 12 

Grade (%) 0% 0% 0% 

Storage Length (ft) 0 200 0 0 

Storage Lanes 2 1 1 3 

Taper Length (ft) 100 25 25 

Satd. Flow (prot) 3335 6017 1812 1493 4846 0 4939 

Fit Permitted 0.950 0.950 0.999 0.950 

Satd. Flow (perm) 3335 6017 1783 1493 4846 0 4939 

Right Turn on Red No 

Satd. Flow (RTOR) 

Link Speed (mph) 30 30 30 

Link Distance (ft) 391 111 270 

Travel Time (s) 8.9 2.5 6.1 

Confl. Peds. (#/hr) 14 

Confl. Bikes (#/hr) 

Peak Hour Factor 095 095 095 095 095 095 0.95 

Growth Factor 100% 100% 100% 100% 100% 100% 100% 

Heavy Vehicles (%) 5% 5% 1% 4% 1% 5% 3% 

Bus Blockages (#/hr) 0 0 0 0 0 0 0 

Parking (#/hr) 

Mid-Block Traffic (%) 0% 0% 0% 

Shared Lane Traffic (%) 10% 

Lane Group Flow (vph) 32 916 569 349 2058 0 1422 

Turn Type Split NA Free — Split NA Prot Prot 

Protected Phases 2 2 49 49 1 1 4 6 7 8 9 
Permitted Phases Free 1 

Detector Phase 2 2 49 49 1 1 

Switch Phase 

Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 
Minimum Split (s) 22.0 22.0 12.0 12.0 11.5 240 225 265 20.0 
Total Split (s) 22.0 22.0 28.0 280 210 500 290 500 290 
Total Split (%) 22.0% 22.0% 28.0% 28.0% 21% 50% 29% 50% 29% 
Yellow Time (s) 4.0 4.0 4.0 4.0 3.0 4.0 4.0 2.0 4.0 
All-Red Time (s) 3.5 3.5 3.0 3.0 3.5 1.0 6.5 2.5 2.5 
Lost Time Adjust (s) 0.0 0.0 0.0 

Total Lost Time (s) U9 (e3) 7.0 

Lead/Lag Lead Lead Lag Lag Lead Lag Lag 
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes 
Recall Mode C-Max C-Max Max Max Max C-Max Max Max Max 
Act Effct Green (s) 145 145 100.0 435 43. 21.0 

Actuated g/C Ratio 0.14 0.14 1.00 0.44 0.44 0.21 

vic Ratio 0.07 1.05 032 054 0.98 1.37 

Control Delay 37.4 86.6 0.5 0.6 15.1 183.7 

Queue Delay 0.0 0.0 0.0 406 41.9 0.8 

Total Delay 37.4 = 86.6 05 41.2 57.0 184.5 
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Wellington Circle Weekday Morning Peak Hour 


26: Fellsway (Route 28) & Mystic Valley Parkway (Route 16) & Fellsway Turn Lanes 2040 No Build 


Lane Group O11 
Lane Configurations 
Traffic Volume (vph) 
Future Volume (vph) 
Ideal Flow (vphpl) 
Lane Width (ft) 

Grade (%) 

Storage Length (ft) 
Storage Lanes 

Taper Length (ft) 

Satd. Flow (prot) 

Fit Permitted 

Satd. Flow (perm) 
Right Turn on Red 
Satd. Flow (RTOR) 
Link Speed (mph) 

Link Distance (ft) 
Travel Time (s) 

Confl. Peds. (#/hr) 
Confl. Bikes (#hr) 
Peak Hour Factor 
Growth Factor 

Heavy Vehicles (%) 
Bus Blockages (#/hr) 
Parking (#/hr) 
Mid-Block Traffic (%) 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Turn Type 

Protected Phases 11 
Permitted Phases 
Detector Phase 


Switch Phase 

Minimum Initial (s) 1.0 
Minimum Split (s) 3.0 
Total Split (s) 21.0 
Total Split (%) 21% 
Yellow Time (s) 2.0 
All-Red Time (s) 0.0 
Lost Time Adjust (s) 

Total Lost Time (s) 

Lead/Lag Lead 
Lead-Lag Optimize? Yes 
Recall Mode Max 
Act Effct Green (s) 

Actuated g/C Ratio 

vic Ratio 

Control Delay 

Queue Delay 

Total Delay 
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Wellington Circle Weekday Morning Peak Hour 


26: Fellsway (Route 28) & Mystic Valley Parkway (Route 16) & Fellsway Turn Lanes 2040 No Build 
rr y » | & 


LOS D F A D E F 
Approach Delay 53.3 54.7 184.5 
Approach LOS D D F 
Queue Length 50th (ft) 9 ~186 0 0 101 ~406 
Queue Length 95th (ft) 23 #255 0 m0 m26 m143 
Internal Link Dist (ft) 311 31 190 
Turn Bay Length (ft) 200 

Base Capacity (vph) 483 872 = 1783 649 2108 1037 
Starvation Cap Reductn 0 0 0 317 483 147 
Spillback Cap Reductn 0 0 0 0 0 0 
Storage Cap Reductn 0 0 0 0 0 0 
Reduced vic Ratio 0.07 105 032 1.05 1.27 1.60 


Area Type: Other 

Cycle Length: 100 

Actuated Cycle Length: 100 

Offset: 7 (7%), Referenced to phase 2:EBTL and 6:, Start of Green 
Natural Cycle: 150 

Control Type: Actuated-Coordinated 

Maximum vic Ratio: 1.37 


Intersection Signal Delay: 88.8 Intersection LOS: F 
Intersection Capacity Utilization 92.5% ICU Level of Service F 
Analysis Period (min) 15 


~ Volume exceeds capacity, queue is theoretically infinite. 
Queue shown is maximum after two cycles. 

# 95th percentile volume exceeds capacity, queue may be longer. 
Queue shown is maximum after two cycles. 

m Volume for 95th percentile queue is metered by upstream signal. 


Splits and Phases: 26: Fellsway (Route 28) & Mystic Valley Parkway (Route 16) & Fellsway Turn Lanes 
#26 


Sbos 


a 
@.:: = 
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Wellington Circle Weekday Morning Peak Hour 
6: Fellsway (Route 28) & Mystic Valley Parkway (Route 16) & Fellsway Turn Lanes 2040 No Build 


NO 


Approach Delay 


Queue Length 50th (ft) 


Internal Link Dist (ft) 


Base Capacity (vph) 


Spilloack Cap Reductn 


Reduced v/c Ratio 
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Wellington Circle 


Lane Group 

Lane Configurations 
Traffic Volume (vph) 
Future Volume (vph) 
Ideal Flow (vphpl) 
Lane Width (ft) 
Grade (%) 

Storage Length (ft) 
Storage Lanes 
Taper Length (ft) 
Satd. Flow (prot) 

Fit Permitted 

Satd. Flow (perm) 
Right Turn on Red 
Satd. Flow (RTOR) 
Link Speed (mph) 
Link Distance (ft) 
Travel Time (s) 
Confl. Peds. (#/hr) 
Confl. Bikes (#/hr) 
Peak Hour Factor 
Growth Factor 
Heavy Vehicles (%) 
Bus Blockages (#/hr) 
Parking (#/hr) 
Mid-Block Traffic (%) 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Turn Type 

Protected Phases 
Permitted Phases 
Detector Phase 
Switch Phase 
Minimum Initial (s) 
Minimum Split (s) 
Total Split (s) 

Total Split (%) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 
Lead/Lag 

Lead-Lag Optimize? 
Recall Mode 

Act Effct Green (s) 
Actuated g/C Ratio 
vic Ratio 

Control Delay 
Queue Delay 

Total Delay 
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A +r fT XN 4 


EBL EBT 
ttt 
0 1284 
0 1284 
1900 1900 
12 12 
0% 
0 
0 
25 
0 6225 
0 6225 
Yes 
30 
257 
5.8 
0.95 0.95 
100% 100% 
0% 5% 
0 0 
0% 
0 1352 
NA 
2! 
5.0 
24.0 
47.0 
47.0% 
4.0 
1.0 
0.0 
5.0 
C-Max 
42.0 
0.42 
0.52 
13.5 
0.7 
14.1 


Yes 


WBL WBT WBR 
0 0 0 
0 0 0 
1900 1900 1900 
12 12 12 
0% 
0 0 
0 0 
25 
0 0 0 
0 0 0 
Yes 
30 
357 
8.1 
0.95 0.95 0.95 
100% 100% 100% 
0% 0% 0% 
0 0 0 
0% 
0 0 0 


Weekday Morning Peak Hour 
27: Fellsway (Route 28) & Mystic Valley Parkway (Route 16)/Revere Beach Parkway (ROUtBUIE ) 


NBL NBT NBR 
ittt = #7 
0 633 906 
0 633 906 
1900 1900 1900 
12 12 11 
0% 
0 0 
0 2 
25 
0 *2034 2617 
0 6471 2617 
Yes 
93 
30 
423 
9.6 
0.95 0.95 0.95 
100% 100% 100% 
0% 1% 5% 
0 0 0 
0% 
0 666 954 
NA custom 
8! 9 
8 fe) 
5.0 5.0 
28.0 26.0 
34.0 53.0 
34.0% 53.0% 
40 4.0 
3.0 3.0 
0.0 0.0 
7.0 7.0 
Max Max 
27.0 46.0 
0.27 0.46 
1.21 0.76 
132.0 13.5 
0.0 0.0 
132.0 13.5 


Yes 
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Wellington Circle Weekday Morning Peak Hour 
27: Fellsway (Route 28) & Mystic Valley Parkway (Route 16)/Revere Beach Parkway (ROUtBUuIE ) 


Lane Group @5 @6 
Lane Configurations 
Traffic Volume (vph) 
Future Volume (vph) 
Ideal Flow (vphpl) 
Lane Width (ft) 

Grade (%) 

Storage Length (ft) 
Storage Lanes 

Taper Length (ft) 

Satd. Flow (prot) 

Fit Permitted 

Satd. Flow (perm) 
Right Turn on Red 
Satd. Flow (RTOR) 
Link Speed (mph) 

Link Distance (ft) 
Travel Time (s) 

Confl. Peds. (#/hr) 
Confl. Bikes (#hr) 
Peak Hour Factor 
Growth Factor 

Heavy Vehicles (%) 
Bus Blockages (#/hr) 
Parking (#/hr) 
Mid-Block Traffic (%) 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Turn Type 

Protected Phases 5 6 
Permitted Phases 
Detector Phase 


Switch Phase 

Minimum Initial (s) 5.0 5.0 
Minimum Split (s) 11.5 24.0 
Total Split (s) 26.0 40.0 
Total Split (%) 26% 40% 
Yellow Time (s) 3.0 4.0 
All-Red Time (s) 3.5 1.0 
Lost Time Adjust (s) 

Total Lost Time (s) 

Lead/Lag Lead Lag 
Lead-Lag Optimize? Yes Yes 
Recall Mode C-Max Max 
Act Effct Green (s) 

Actuated g/C Ratio 

vic Ratio 

Control Delay 

Queue Delay 

Total Delay 
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Wellington Circle Weekday Morning Peak Hour 
27: Fellsway (Route 28) & Mystic Valley Parkway (Route 16)/Revere Beach Parkway (ROUtBuIE ) 


Fa~nry rT fev 4 a 


LOS B F B 
Approach Delay 14.1 62.2 
Approach LOS B E 

Queue Length 50th (ft) 84 ~152 46 
Queue Length 95th (ft) m84 #208 113 
Internal Link Dist (ft) 177 277 343 1 
Turn Bay Length (ft) 

Base Capacity (vph) 2614 549 1254 
Starvation Cap Reductn 817 0 0 
Spillback Cap Reductn 0 0 0 
Storage Cap Reductn 0 0 0 
Reduced v/c Ratio 0.75 1.21 0.76 


Area Type: Other 

Cycle Length: 100 

Actuated Cycle Length: 100 

Offset: 82 (82%), Referenced to phase 2:NBT and 5:NENB, Start of Green 
Natural Cycle: 120 

Control Type: Actuated-Coordinated 

Maximum vic Ratio: 1.45 


Intersection Signal Delay: 40.3 Intersection LOS: D 
Intersection Capacity Utilization 60.3% ICU Level of Service B 
Analysis Period (min) 15 


* 


User Entered Value 
~ Volume exceeds capacity, queue is theoretically infinite. 
Queue shown is maximum after two cycles. 
# 95th percentile volume exceeds capacity, queue may be longer. 
Queue shown is maximum after two cycles. 
m Volume for 95th percentile queue is metered by upstream signal. 
!_ Phase conflict between lane groups. 


Splits and Phases: 27: Fellsway (Route 28) & Mystic Valley Parkway (Route 16)/Revere Beach Parkway (Route 16) 
#25 #27 #25 #27 


—PO2 (R P09 


Wo. R . a af tos 
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Wellington Circle Weekday Morning Peak Hour 
27: Fellsway (Route 28) & Mystic Valley Parkway (Route 16)/Revere Beach Parkway @RO6bted 


® 


) 


Approach Delay 


Queue Length 50th (ft) 


Internal Link Dist (ft) 


Base Capacity (vph) 


Spilloack Cap Reductn 


Reduced v/c Ratio 
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Wellington Circle 


1: Mystic Valley Parkway (Route 16) & Commercial Street 


Lane Group 

Lane Configurations 
Traffic Volume (vph) 
Future Volume (vph) 
Ideal Flow (vphpl) 
Lane Width (ft) 
Grade (%) 

Storage Length (ft) 
Storage Lanes 
Taper Length (ft) 
Satd. Flow (prot) 

Fit Permitted 

Satd. Flow (perm) 
Right Turn on Red 
Satd. Flow (RTOR) 
Link Speed (mph) 
Link Distance (ft) 
Travel Time (s) 
Confl. Peds. (#/hr) 
Confl. Bikes (#/hr) 
Peak Hour Factor 
Growth Factor 
Heavy Vehicles (%) 
Bus Blockages (#/hr) 
Parking (#/hr) 
Mid-Block Traffic (%) 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Turn Type 

Protected Phases 
Permitted Phases 
Detector Phase 
Switch Phase 
Minimum Initial (s) 
Minimum Split (s) 
Total Split (s) 

Total Split (%) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 
Lead/Lag 

Lead-Lag Optimize? 
Recall Mode 

Act Effct Green (s) 
Actuated g/C Ratio 
vic Ratio 

Control Delay 
Queue Delay 

Total Delay 
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_ 


8.0 
13.0 
16.0 

14.5% 

40 

1.0 


Lead 


None 


A 


— 


8.0 
13.0 
55.0 

50.0% 

4.0 

1.0 


Lag 


Min 


8.0 
13.0 
55.0 

50.0% 


S \ 
WBR SBL SBR 
Ff ki F 
146 204 156 
146 204 156 
1900 1900 1900 
12 11 11 
0% 
40 0 200 
1 1 1 
25 
1538 1544 1501 
0.950 
1538 1544 1501 
Yes Yes 
40 177 
30 
822 
18.7 
0.97 0.88 0.88 
100% 100% 100% 
5% 13% 4% 
0 0 0 
0% 
151 232 177 
Perm Prot Prot 
4 4 
2 
2 4 4 
8.0 8.0 8.0 
13.0 13.0 13.0 
55.0 19.0 19.0 
50.0% 17.3% 17.3% 
4.0 4.0 4.0 
1.0 1.0 1.0 
0.0 0.0 0.0 
5.0 5.0 5.0 
Lag 
Min None None 
38.3 14.8 14.8 
0.44 0.17 0.17 
0.21 0.88 0.44 
12.5 72.5 10.7 
0.0 0.0 0.0 
12.5 72.5 10.7 


None 


Weekday Morning Peak Hour 


2040 No Build 
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Wellington Circle Weekday Morning Peak Hour 
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Control Type: Actuated-Uncoordinated 


Intersection Signal Delay: 22.9 Intersection LOS: C 


Analysis Period (min) 15 


Queue shown is maximum after two cycles. 


wn 


plits and Phases: 


$ 


1: Mystic Valley Parkway (Route 16) & Commercial Street 


bos 


Wellington Circle 


8: Rivers Edge Drive & Rivers Edge Drive WB Ramps 2040 No Build 
rN tes 

Lane Group WBL WBR  NBI NBR SBL__ SBT @9 

Lane Configurations 5 tf *#bh yj # 

Traffic Volume (vph) 180 341 431 60 373 605 

Future Volume (vph) 180 341 431 60 373 605 

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 

Lane Width (ft) 11 12 12 12 12 14 

Grade (%) 0% 0% 0% 

Storage Length (ft) 85 0 0 0 

Storage Lanes 1 1 0 1 

Taper Length (ft) 200 25 

Satd. Flow (prot) 1544 1509 3261 0 1703 1949 

Fit Permitted 0.950 0.234 

Satd. Flow (perm) 1544 1509 3261 0 419 1949 

Right Turn on Red Yes No 

Satd. Flow (RTOR) 355 

Link Speed (mph) 30 30 30 

Link Distance (ft) 538 273 339 

Travel Time (s) 12.2 6.2 77 

Confl. Peds. (#/hr) 

Confl. Bikes (#/hr) 

Peak Hour Factor 0.96 096 084 084 088 0.88 

Growth Factor 100% 100% 100% 100% 100% 100% 

Heavy Vehicles (%) 13% T% 1% 21% 6% 4% 

Bus Blockages (#/hr) 0 0 0 0 0 0 

Parking (#/hr) 

Mid-Block Traffic (%) 0% 0% 0% 

Shared Lane Traffic (%) 

Lane Group Flow (vph) 188 355 584 0 424 688 

Turn Type Prot _ pttov NA pm+tpt NA 

Protected Phases 3 31 2 1 6 g 

Permitted Phases 6 

Detector Phase 3 31 2 1 6 

Switch Phase 

Minimum Initial (s) 5.0 10.0 6.0 §=10.0 7.0 

Minimum Split (s) 12.0 17.0 12.0 17.0 30.0 

Total Split (s) 32.0 32.0 18.0 50.0 30.0 

Total Split (%) 28.6% 28.6% 16.1% 446% 27% 

Yellow Time (s) 40 40 3.0 40 2.0 

All-Red Time (s) 3.0 3.0 3.0 3.0 3.0 

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 

Total Lost Time (s) 70 7.0 6.0 7.0 

Lead/Lag Lag Lead 

Lead-Lag Optimize? Yes Yes 

Recall Mode None Min None Min None 

Act Effct Green (s) 194 376 188 39.0 37.9 

Actuated g/C Ratio 0.25 0.49 0.25 0.51 0.50 

vic Ratio 048 0.38 0.73 0.99 0.71 

Control Delay 31.6 27 = 34.5 62.3 23.6 

Queue Delay 0.0 0.0 0.0 0.0 0.0 

Total Delay 31.6 27 ©6345 62.3 23.6 
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Wellington Circle Weekday Morning Peak Hour 
8: Rivers Edge Drive & Rivers Edge Drive WB Ramps 2040 No Build 
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(ft) 
Internal Link Dist (ft) 458 193 259 


Base Capacity (vph) 537 911 = 1135 428 1167 


Spilloack Cap Reductn 0 


Oo 
Oo 
oO 
oO 


Reduced vic Ratio 0.35 0.39 0.51 0.99 0.59 


Area Type: Other 


Actuated Cycle Length: 76.3 


Control Type: Actuated-Uncoordinated 


Intersection Signal Delay: 31.1 Intersection LOS: C 


Analysis Period (min) 15 


Queue shown is maximum after two cycles. 


Splits and Phases: 8: Rivers Edge Drive & Rivers Edge Drive WB Ramps 
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Wellington Circle 


11: Fellsway (Route 28) & Riverside Avenue 


Lane Group 

Lane Configurations 
Traffic Volume (vph) 
Future Volume (vph) 
Ideal Flow (vphpl) 
Lane Width (ft) 
Grade (%) 

Storage Length (ft) 
Storage Lanes 
Taper Length (ft) 
Satd. Flow (prot) 

Fit Permitted 

Satd. Flow (perm) 
Right Turn on Red 
Satd. Flow (RTOR) 
Link Speed (mph) 
Link Distance (ft) 
Travel Time (s) 
Confl. Peds. (#/hr) 
Confl. Bikes (#/hr) 
Peak Hour Factor 
Growth Factor 
Heavy Vehicles (%) 
Bus Blockages (#/hr) 
Parking (#/hr) 
Mid-Block Traffic (%) 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Turn Type 

Protected Phases 
Permitted Phases 
Detector Phase 
Switch Phase 
Minimum Initial (s) 
Minimum Split (s) 
Total Split (s) 

Total Split (%) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 
Lead/Lag 

Lead-Lag Optimize? 
Recall Mode 

Act Effct Green (s) 
Actuated g/C Ratio 
vic Ratio 

Control Delay 
Queue Delay 

Total Delay 


11/28/2022 
McMahon Associates 


12.0 
19.0 
37.0 
26.4% 


Yes 


12.0 
19.0 
37.0 
26.4% 


“\ ¥) 

WBR  NBU 

10 5 

10 5 

1900 1900 

12 10 
0 
0 

0 0 

0 0 
Yes 

0.92 0.92 

100% 100% 

44% 2% 

0 0 

0 0 

Prot 

4 

4 

8.0 

13.0 

25.0 

17.9% 

4.0 

1.0 

None 


8.0 
13.0 
25.0 

17.9% 


Weekday Morning Peak Hour 


2040 No Build 
pm Ss 
NBR SBU SBL 

yj 


1900 1900 1900 
11 10 10 
0 120 
0 1 

40 

0 0 1685 
0.950 

0 0 1685 

Yes 

0.92 0.93 0.93 

100% 100% 100% 
11% 0% 0% 
0 0 0 
0 0 49 

Prot Prot 
4 4 

4 4 

8.0 8.0 
13.0 13.0 
25.0 25.0 
17.9% 17.9% 
4.0 4.0 
1.0 1.0 

0.0 

5.0 

None None 
20.6 

0.18 

0.16 

48.3 

0.0 

48.3 
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Wellington Circle 


11: Fellsway (Route 28) & Riverside Avenue 


Lane Group 
Lane'fonfigurations 
Traffic Volume (vph) 
Future Volume (vph) 
Ideal Flow (vphpl) 
Lane Width (ft) 
Grade (%) 

Storage Length (ft) 
Storage Lanes 
Taper Length (ft) 
Satd. Flow (prot) 

Fit Permitted 

Satd. Flow (perm) 
Right Turn on Red 
Satd. Flow (RTOR) 
Link Speed (mph) 
Link Distance (ft) 
Travel Time (s) 
Confl. Peds. (#/hr) 
Confl. Bikes (#/hr) 
Peak Hour Factor 
Growth Factor 
Heavy Vehicles (%) 
Bus Blockages (#/hr) 
Parking (#/hr) 
Mid-Block Traffic (%) 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Turn Type 

Protected Phases 
Permitted Phases 
Detector Phase 
Switch Phase 
Minimum Initial (s) 
Minimum Split (s) 
Total Split (s) 

Total Split (%) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 
Lead/Lag 

Lead-Lag Optimize? 
Recall Mode 

Act Effct Green (s) 
Actuated g/C Ratio 
vic Ratio 

Control Delay 
Queue Delay 

Total Delay 


11/28/2022 
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8.0 
15.0 
37.0 

26.4% 


None 


Weekday Morning Peak Hour 


2040 No Build 
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Wellington Circle Weekday Morning Peak Hour 
1: Fellsway (Route 28) & Riverside Avenue 2040 No Buil 
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Control Type: Semi Act-Uncoord 


Intersection Signal Delay: 64.0 Intersection LOS: E 


Analysis Period (min) 15 


Queue shown is maximum after two cycles. 


plits and Phases: 11: Fellsway (Route 28) & Riverside Avenue 


tho: 


Wellington Circle Weekday Morning Peak Hour 
11: Fellsway (Route 28) & Riverside Avenue 2040 No Build 


i 


Approach Delay 68.1 


Queue Length 50th (ft) 324 


ol 
wo 


Internal Link Dist (ft) 434 


Base Capacity (vph) 956 617 


Spilloack Cap Reductn 0 0 


Reduced v/c Ratio 1.06 0.57 
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Wellington Circle 


13: Fellsway (Route 28) & Presidents Landin 


Lane Group 

Lane Configurations 
Traffic Volume (vph) 
Future Volume (vph) 
Ideal Flow (vphpl) 
Lane Width (ft) 
Grade (%) 

Storage Length (ft) 
Storage Lanes 
Taper Length (ft) 
Satd. Flow (prot) 

Fit Permitted 

Satd. Flow (perm) 
Right Turn on Red 
Satd. Flow (RTOR) 
Link Speed (mph) 
Link Distance (ft) 
Travel Time (s) 
Confl. Peds. (#/hr) 
Confl. Bikes (#/hr) 
Peak Hour Factor 
Growth Factor 
Heavy Vehicles (%) 
Bus Blockages (#/hr) 
Parking (#/hr) 
Mid-Block Traffic (%) 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Turn Type 

Protected Phases 
Permitted Phases 
Detector Phase 
Switch Phase 
Minimum Initial (s) 
Minimum Split (s) 
Total Split (s) 

Total Split (%) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 
Lead/Lag 

Lead-Lag Optimize? 
Recall Mode 

Act Effct Green (s) 
Actuated g/C Ratio 
vic Ratio 

Control Delay 
Queue Delay 

Total Delay 
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WBL WBR 
| id 
150 32 
150 32 
1900 1900 
16 16 
0% 
0 0 
1 1 
25 
2006 1760 
0.950 
2006 1760 
Yes 
7 
30 
372 
8.5 
0.92 0.92 
100% 100% 
2% 4% 
0 0 
0% 
163 35 
Prot custom 
2 2 
3 
2 2 
6.0 6.0 
11.0 11.0 
25.0 25.0 
25.0% 25.0% 
3.0 3.0 
2.0 2.0 
0.0 0.0 
5.0 5.0 
None None 
14.3 44.3 
0.14 0.44 
0.57 0.04 
47.3 12.4 
0.0 0.0 
47.3 12.4 


NBR SBU 

130 5 

130 5 

1900 1900 

12 12 
0 
0 

0 0 

0 0 
Yes 
7 

0.97 0.87 

100% 100% 

5% 0% 

0 0 

0 0 

Prot 

3 

3 

6.0 

11.0 

30.0 

30.0% 

3.0 

2.0 

None 


Weekday Morning Peak Hour 


2040 No Build 
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Wellington Circle Weekday Morning Peak Hour 
3: Fellsway (Route 28) & Presidents Landin 2040 No Buil 
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Internal Link Dist (ft) 292 953 350 


Base Capacity (vph) 401 765 = 2627 451 3849 
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Area Type: Other 
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Intersection Capacity Utilization 81.5% ICU Level of Service D 


~ Volume exceeds capacity, queue is theoretically infinite. 


m Volume for 95th percentile queue is metered by upstream signal. 


Splits and Phases: 13: Fellsway (Route 28) & Presidents Landing 


| 


toi fo 


Wellington Circle Weekday Morning Peak Hour 


3: Station Landing & Revere Beach Parkway (Route 16 2040 No Build 
>-~7y rin Pe 

Movement EBT EBR  WBL  WBIT NBL NBR 

Lane Configurations ttth i 

Traffic Volume (veh/h) 1941 300 0 0 0 90 

Future Volume (Veh/h) 1941 300 0 0 0 90 

Sign Control Free Free Stop 

Grade 0% 0% 0% 

Peak Hour Factor 0.97 O97 092 092 075 £0.75 

Hourly flow rate (vph) 2001 309 0 0 0 120 

Pedestrians 4 

Lane Width (ft) 16.0 

Walking Speed (ft/s) 3.5 

Percent Blockage 1 

Right turn flare (veh) 

Median type None None 

Median storage veh) 

Upstream signal (ft) 357 

pX, platoon unblocked 0.85 0.85 0.85 

vC, conflicting volume 2314 2160 659 


vC1, stage 1 conf vol 
vC2, stage 2 conf vol 


vCu, unblocked vol 1663 1481 0 
tC, single (s) 41 6.8 6.9 
tC, 2 stage (s) 

tF (s) 2.2 3.5 3.3 
p0 queue free % 100 100 87 
cM capacity (veh/h) 332 100 922 
Direction, Lane # EB 1 EB2 EB3 EB4_ WNB1 

Volume Total 572 572 572 595 120 

Volume Left 0 0 0 0 0 

Volume Right 0 0 0 309 120 

cSH 1700 1700 1700 1700 922 

Volume to Capacity 0.34 034 034 035 0.13 

Queue Length 95th (ft) 0 0 0 0 11 

Control Delay (s) 0.0 0.0 0.0 0.0 9.5 

Lane LOS A 
Approach Delay (s) 0.0 9.5 
Approach LOS A 
Intersection Summary 

Average Delay 0.5 

Intersection Capacity Utilization 45.4% ICU Level of Service A 
Analysis Period (min) 15 

11/28/2022 Synchro 11 Report 
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Wellington Circle 
4: Constitution Way & Revere Beach Parkway (Route 16 


Weekday Morning Peak Hour 


> y fF TAN 
Movement EBT EBR  WBL  WBT _ NBL 
Lane Configurations ttth tttt 
Traffic Volume (veh/h) 2049 33 0 2595 0 
Future Volume (Veh/h) 2049 33 0 2595 0 
Sign Control Free Free Stop 
Grade 0% 0% 0% 
Peak Hour Factor 0.95 095 098 098 075 0.75 
Hourly flow rate (vph) 2157 35 0 2648 0 112 
Pedestrians 5) 
Lane Width (ft) 16.0 
Walking Speed (ft/s) 3.5 
Percent Blockage 1 
Right turn flare (veh) 
Median type None None 
Median storage veh) 
Upstream signal (ft) 626 
pX, platoon unblocked 0.88 0.88 0.88 
vC, conflicting volume 2197 2842 562 
vC1, stage 1 conf vol 
vC2, stage 2 conf vol 
vCu, unblocked vol 1678 2410 0 
tC, single (s) 41 6.8 7.1 
tC, 2 stage (s) 
tF (s) 2.2 3.5 3.4 
p0 queue free % 100 100 88 
cM capacity (veh/h) 338 25 926 
Direction, Lane # EB1  EB2 EB3 EB4 WB1 WB2 WB3 WB4_ NB1 
Volume Total 616 616 616 343 662 662 662 662 112 
Volume Left 0 0 0 0 0 0 0 0 0 
Volume Right 0 0 0 35 0 0 0 0 112 
cSH 1700 1700 1700 1700 1700 1700 1700 #1700 926 
Volume to Capacity 036 0.36 036 0.20 039 039 039 039 0.12 
Queue Length 95th (ft) 0 0 0 0 0 0 0 0 10 
Control Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 9.4 
Lane LOS A 
Approach Delay (s) 0.0 0.0 9.4 
Approach LOS A 
Intersection Summary 
Average Delay 0.2 
Intersection Capacity Utilization 42.1% ICU Level of Service A 
Analysis Period (min) 15 
11/28/2022 Synchro 11 Report 
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Wellington Circle 


5: Revere Beach Parkway (Route 16) & Brainard Avenue 


Movement 

Lane Configurations 
Traffic Volume (veh/h) 
Future Volume (Veh/h) 
Sign Control 

Grade 

Peak Hour Factor 
Hourly flow rate (vph) 
Pedestrians 

Lane Width (ft) 
Walking Speed (ft/s) 
Percent Blockage 
Right turn flare (veh) 
Median type 

Median storage veh) 
Upstream signal (ft) 
pX, platoon unblocked 
vC, conflicting volume 
vC1, stage 1 conf vol 
vC2, stage 2 conf vol 
vCu, unblocked vol 
tC, single (s) 

tC, 2 stage (s) 

tF (s) 

p0 queue free % 

cM capacity (veh/h) 


Direction, Lane # 
Volume Total 
Volume Left 
Volume Right 

cSH 

Volume to Capacity 
Queue Length 95th (ft) 
Control Delay (s) 
Lane LOS 
Approach Delay (s) 
Approach LOS 


Intersection Summary 
Average Delay 


Intersection Capacity Utilization 


Analysis Period (min) 


11/28/2022 
McMahon Associates 


= 


0.94 


EB 4 
581 
0 

0 
1700 
0.34 
0 
0.0 


0.0 


— 


None 


766 


EB 2 
581 
0 

0 
1700 
0.34 
0 
0.0 


- A WN of 
WBT WBR SBL SBR 
+44 Ff Ff 
2637 111 0 48 
2637 111 0 48 
Free Stop 
0% 0% 
0.82 0.82 0.61 0.61 
3216 135 0 79 
11 
15.0 
3.5 
1 
None 
0.89 
3808 1083 
3545 = 1083 
6.8 7.0 
3.5 3.4 
100 61 
4 203 
EB3 EB4 WB1 WB2 WB3 
581 581 1072 1072 1072 
0 0 0 0 0 
0 0 0 0 0 
1700 1700 1700 1700 #1700 
0.34 0.34 0.63 0.63 0.63 
0 0 0 0 0 
0.0 0.0 0.0 0.0 0.0 
0.0 
0.5 
61.0% ICU Level of Service 


Weekday Morning Peak Hour 


Synchro 11 Report 


Wellington Circle Weekday Morning Peak Hour 
9: Wellington Station Entrance Driveway & Rivers Edge Drive/Revere Beach Parkway*BBNR@nkps 


Intersection 
Int Delay, s/veh 1.7 
Movement EBT EBR WBL WBT NBL NBR 
Lane Configurations - fF RR $4 ol 
Traffic Vol, veh/h 371 414 190 483 0 0 
Future Vol, veh/h 371 414 190 483 0 0 
Conflicting Peds, #/hr 0 0 0 0 0 0 
Sign Control Free Free Free Free Stop Stop 
RT Channelized - None - Free - None 
Storage Length - 0 150 - - 0 
Veh in Median Storage, # 0 - - 0 0 - 
Grade, % 0 - - 0 0 - 
Peak Hour Factor OZ OCC COMES 22 
Heavy Vehicles, % 7 5 9g i] 0 0 
Mvmt Flow 403 450 229 582 0 0 
Major/Minor Major1 Major2 Minor 
Conflicting Flow All 0 0 853 0 - 403 
Stage 1 - - - - - - 
Stage 2 - - - - - - 
Critical Hdwy - - 4.235 - - 62 
Critical Hdwy Stg 1 - - - - - - 
Critical Hdwy Stg 2 - - - - - - 
Follow-up Hdwy - - 2.2855 - - 3.3 
Pot Cap-1 Maneuver - - 748 - 0 652 
Stage 1 - - - - 0 - 
Stage 2 - - - - 0 
Platoon blocked, % - - - 
Mov Cap-1 Maneuver - - 748 - - 652 
Mov Cap-2 Maneuver - - - - - - 
Stage 1 
Stage 2 
Approach EB WB NB 
HCM Control Delay, s 0 3.4 0 
HCM LOS A 


Minor Lane/Major Mvmt NBLni EBT EBR WBL WBT 


Capacity (veh/h) - - - 748 - 

HCM Lane V/C Ratio - - - 0.306 - 

HCM Control Delay (s) 0 - Sa 

HCM Lane LOS A - - B 

HCM 95th %tile Q(veh) - - alee 
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Wellington Circle Weekday Morning Peak Hour 


15: Wellington Station Exit Driveway & Revere Beach Parkway EB Ramps 2040 No Build 
Intersection 
Int Delay, s/veh 1.4 
Movement EBT EBR WBL WBT NBL NBR 
Lane Configurations # ‘+ HH Ff 
Traffic Vol, veh/h 371 0 0 617 56 44 
Future Vol, veh/h 371 0 0 617 56 44 
Conflicting Peds, #/hr 0 0 0 0 0 0 
Sign Control Free Free Free Free Stop Stop 
RT Channelized - None - None - None 
Storage Length - - - - 0 0 
Veh in Median Storage, # 0 - - 0 0 - 
Grade, % 0 - - 0 0 - 
Peak Hour Factor M2 8 8 bi 2 ep 
Heavy Vehicles, % ] 2 2 5 20 20 
Mvmt Flow 403 0 0 743 ~~ #61 48 
Major/Minor Major1 Major2 Minor 
Conflicting Flow All 0 - - - 775 403 
Stage 1 - - - - 403 - 
Stage 2 - - - - 372 - 
Critical Hdwy - - - = 8 9 
Critical Hdwy Stg 1 - - - - 57 - 
Critical Hdwy Stg 2 - - - - 6.1 - 
Follow-up Hdwy - - - - 369 3.49 
Pot Cap-1 Maneuver - 0 0 - 320 602 
Stage 1 - 0 0 - 629 - 
Stage 2 - 0 0 - 625 
Platoon blocked, % - - 

Mov Cap-1 Maneuver - - - - 320 602 
Mov Cap-2 Maneuver - - - - 320 - 
Stage 1 - - - - 629 
Stage 2 - - - - 625 
Approach EB WB NB 
HCM Control Delay, s 0 0 15.6 
HCM LOS C 


Minor Lane/Major Mvmt NBLniNBLn2 EBT WBT 


Capacity (veh/h) 320 602 - 

HCM Lane VIC Ratio 0.19 0.079 - 

HCM Control Delay (s) OO RaieS 

HCM Lane LOS C B 

HCM 95th %tile Q(veh) 07 860.3 
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Wellington Circle Weekday Morning Peak Hour 


10: Middlesex Avenue & 9th Street 2040 No Build 
Intersection 
Int Delay, s/veh 17.1 
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR _SBL_ SBT SBR NEL NER 
Lane Configurations b> b mary 
Traffic Vol, veh/h 0 0 0 204 105 43 0 222 10 23 0 778 0 0 
Future Vol, veh/h 0 0 0 204 105 43 0 222 10 23 0 778 0 0 
Conflicting Peds, #/hr 0 0 0 0 0 24 18 0 3 3&8 0 0 0 0 
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free Stop Stop 
RT Channelized - - - - - None - - None - - - - - 
Storage Length - - - - - - - - - - - 20 - 
Veh in Median Storage, #  - 0 - - 0 - - 0 5 ; 0 : 0 
Grade, % - 0 - - 0 - - 0 - - 0 - 0 - 
Peak Hour Factor ew 8 &  @  & @W & & %&% & % & 
Heavy Vehicles, % 0 0 0 2 5 4 0 8 13 10 0 3 0 0 
Mvmt Flow 0 0 0 215 111 45 0 234 #11 ~ 24 0 819 0 0 
Major/Minor Minor Major1 Major2 
Conflicting Flow All 731 1140 297 - 0 0 278 0 0 

Stage 1 273273 - - 

Stage 2 458 867 - - - - - 
Critical Hdwy 6.42 6.55 6.24 - - - 42 
Critical Hdwy Stg 1 5.42 5.55 - - - - - 
Critical Hdwy Stg 2 OA BiS9 - - - 5 5 
Follow-up Hdwy 3.518 4.045 3.336 - - - 2.29 
Pot Cap-1 Maneuver 389 198 738 0 - - 1240 

Stage 1 773 «678 - 0 - - - 

Stage 2 637 366 - 0 
Platoon blocked, % 
Mov Cap-1 Maneuver 357 0 687 1191 
Mov Cap-2 Maneuver 357 0 - - 

Stage 1 743 0 

Stage 2 609 0 
Approach WB NB SB 
HCM Control Delay, s 66.8 0 0.2 
HCM LOS F 


Minor Lane/Major Mvmt NBT NBRWBLni SBL SBI SBR 


Capacity (veh/h) - - 390 1191 - 
HCM Lane VIC Ratio - - 0.95 0.02 - 
HCM Control Delay (s) - - 668 8.1 0 
HCM Lane LOS - - F A A 
HCM 95th %tile Q(veh) - - 106 0.1 - 
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Wellington Circle Weekday Morning Peak Hour 


12: Fellsway (Route 28) & Earhart Landin 2040 No Build 
Intersection 
Int Delay, s/veh 0.2 
Movement WBL WBR NBT NBR_ SBL_ SBT 
Lane Configurations ft +4b Soe 
Traffic Vol, veh/h 0 48 1491 39 0 3617 
Future Vol, veh/h 0 48 1491 39 0 3617 
Conflicting Peds, #/hr 0 0 0 0 0 0 
Sign Control Stop Stop Free Free Free Free 
RT Channelized - None - None - None 
Storage Length - 0 - - - - 
Veh in Median Storage, # 0 - 0 - - 0 
Grade, % 0 - 0 - - 0 
Peak Hour Factor 79 79 98 98 98 98 
Heavy Vehicles, % 0 0 1 0 0 0 
Mvmt Flow 0 61 1521 40 0 3691 
Major/Minor Minor1 Major1 Major2 
Conflicting Flow All - 781 0 0 - - 
Stage 1 - - - - 
Stage 2 - - 
Critical Hdwy Sell 


Critical Hdwy Stg 1 
Critical Hdwy Stg 2 - 
Follow-up Hdwy - 3.9 


Pot Cap-1 Maneuver 0 293 - - 0 
Stage 1 0 - - - 0 
Stage 2 0 - - - 0 

Platoon blocked, % - - 

Mov Cap-1 Maneuver - 293 

Mov Cap-2 Maneuver - 

Stage 1 
Stage 2 

Approach WB NB SB 

HCM Control Delay,s 20.5 0 0 

HCM LOS C 


Minor Lane/Major Mvmt NBT NBRWBLn1_ SBT 


Capacity (veh/h) - - 293 
HCM Lane V/C Ratio - - 0.207 
HCM Control Delay (s) - - 20.5 
HCM Lane LOS - - C 
HCM 95th %tile Q(veh) - - 08 
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Wellington Circle Study 


23: Fellsway (Route 28) & Middlesex Avenue 


Lane Group 

Lane Configurations 
Traffic Volume (vph) 
Future Volume (vph) 
Ideal Flow (vphpl) 
Lane Width (ft) 
Grade (%) 

Storage Length (ft) 
Storage Lanes 
Taper Length (ft) 
Satd. Flow (prot) 

Fit Permitted 

Satd. Flow (perm) 
Right Turn on Red 
Satd. Flow (RTOR) 
Link Speed (mph) 
Link Distance (ft) 
Travel Time (s) 
Confl. Peds. (#/hr) 
Confl. Bikes (#/hr) 
Peak Hour Factor 
Growth Factor 
Heavy Vehicles (%) 
Bus Blockages (#/hr) 
Parking (#/hr) 
Mid-Block Traffic (%) 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Turn Type 
Protected Phases 
Permitted Phases 
Detector Phase 
Switch Phase 
Minimum Initial (s) 
Minimum Split (s) 
Total Split (s) 

Total Split (%) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 
Lead/Lag 

Lead-Lag Optimize? 
Recall Mode 

Act Effct Green (s) 
Actuated g/C Ratio 
vic Ratio 

Control Delay 
Queue Delay 

Total Delay 
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EBL EBT  EBR 
0 0 0 
0 0 0 
1900 1900 1900 
12 12 12 
0% 
0 0 
0 0 
25 
0 0 0 
0 0 0 
Yes 
30 
297 
6.8 


100% 100% 100% 
0% 0% 0% 
0 0 0 
0% 
0 0 0 


0.95 
100% 
0% 


0 


Weekday Afternoon Peak Hour 


++ 
0 0 1234 
0 0 1234 
1900 1900 1900 
12 12 12 
0% 
0 0 
0 0 
25 
0 0 35/74 
0 0 35/74 
Yes Yes 
30 
241 
5.5 


Yes 


2040 No Build 


SBL SBT SBR 
0 0 0 
0 0 0 
1900 1900 1900 
12 12 12 
0% 
0 0 
0 0 
25 
0 0 0 
0 0 0 
Yes 
30 
132 
3.0 


100% 100% 100% 
0% 0% 0% 
0 0 0 
0% 
0 0 0 
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Wellington Circle Study Weekday Afternoon Peak Hour 
3: Fellsway (Route 28) & Middlesex Avenue 2040 No Buil 
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Intersection Capacity Utilization 51.2% ICU Level of Service A 


Splits and Phases: 23: Fellsway (Route 28) & Middlesex Avenue 


a Daa 
@1(R @2 


Wellington Circle Study 


Lane Group 

Lane Configurations 
Traffic Volume (vph) 
Future Volume (vph) 
Ideal Flow (vphpl) 
Lane Width (ft) 
Grade (%) 

Storage Length (ft) 
Storage Lanes 
Taper Length (ft) 
Satd. Flow (prot) 

Fit Permitted 

Satd. Flow (perm) 
Right Turn on Red 
Satd. Flow (RTOR) 
Link Speed (mph) 
Link Distance (ft) 
Travel Time (s) 
Confl. Peds. (#/hr) 
Confl. Bikes (#/hr) 
Peak Hour Factor 
Growth Factor 
Heavy Vehicles (%) 
Bus Blockages (#/hr) 
Parking (#/hr) 
Mid-Block Traffic (%) 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Turn Type 

Protected Phases 
Permitted Phases 
Detector Phase 
Switch Phase 
Minimum Initial (s) 
Minimum Split (s) 
Total Split (s) 

Total Split (%) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 
Lead/Lag 

Lead-Lag Optimize? 
Recall Mode 

Act Effct Green (s) 
Actuated g/C Ratio 
vic Ratio 

Control Delay 
Queue Delay 

Total Delay 
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0% 


1498 
NA 
6 


6 


5.0 
24.0 
62.0 

62.0% 

40 

1.0 

0.0 

5.0 


$¢@ § # 
SBT SBR  SWL  SWR 
ttt fe Ti 
733 iio 405 15 
733 75 405 75 
1900 1900 1900 1900 
12 14 11 12 
0% 0% 
0 0 0 
1 4 0 
25 
6408 1706 6208 0 
0.960 
6408 1674 6208 0 
No 
30 30 
300 297 
6.8 6.8 
22 
0.95 0.95 0.95 0.95 
100% 100% 100% 100% 
2% 1% 1% 1% 
0 0 0 0 
0% 0% 
772 79 505 0 
NA Free Prot 
7 4 
Free 
7 4 
5.0 5.0 
22.5 11.5 
22.0 16.0 
22.0% 16.0% 
40 3.0 
6.5 5 
0.0 0.0 
10.5 6.5 
Lag Lead 
Yes Yes 
Max Max 
11.5 100.0 9.5 
0.12 1.00 0.10 
1.05 0.05 0.86 
90.2 0.1 57.8 
10.4 0.0 0.0 
100.6 0.1 57.8 


G1 


@2 


@8 


Max 


@9 


Weekday Afternoon Peak Hour 
24: Fellsway (Route 28) & Mystic Valley Parkway (Route 16) & Middlesex Avenue 


2040 No Build 


O11 
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Wellington Circle Study Weekday Afternoon Peak Hour 
24: Fellsway (Route 28) & Mystic Valley Parkway (Route 16) & Middlesex Avenue _2040 No Build 


-e ae 


LOS A F A E 
Approach Delay 8.2 91.3 57.8 
Approach LOS A F E 
Queue Length 50th (ft) 111 ~156 0 96 
Queue Length 95th (ft) 125 #222 0 #137 
Internal Link Dist (ft) 180 220 217 
Turn Bay Length (ft) 

Base Capacity (vph) 2829 736 = 1674 589 
Starvation Cap Reductn 317 0 0 0 
Spillback Cap Reductn 0 19 0 0 
Storage Cap Reductn 0 0 0 0 
Reduced v/c Ratio 0.60 1.08 0.05 0.86 


Area Type: Other 

Cycle Length: 100 

Actuated Cycle Length: 100 

Offset: 0 (0%), Referenced to phase 2:EBTL and 6:, Start of Green 
Natural Cycle: 130 

Control Type: Actuated-Coordinated 

Maximum vic Ratio: 1.26 


Intersection Signal Delay: 41.7 Intersection LOS: D 
Intersection Capacity Utilization 63.4% ICU Level of Service B 
Analysis Period (min) 15 


~ Volume exceeds capacity, queue is theoretically infinite. 
Queue shown is maximum after two cycles. 

# 95th percentile volume exceeds capacity, queue may be longer. 
Queue shown is maximum after two cycles. 


Splits and Phases: 24: Fellsway (Route 28) & Mystic Valley Parkway (Route 16) & Middlesex Avenue 
#26 
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Wellington Circle Study Weekday Afternoon Peak Hour 


25: Fellsway Turn Lanes/Middlesex Avenue & Fellsway (Route 28) & Revere Beach PafkWesuiRoute 16) 
mee KOs t fa hz 


Lane Group WBL  WBT WBR WBR2 NBL NBT NBR NEL2 NEL NET @2 @9 
Lane Configurations AA 444 rf BK 4b bs) d 

Traffic Volume (vph) 1446 1008 460 67 398 730 578 il 44 234 

Future Volume (vph) 1446 1008 460 67 398 730 578 17 44 234 

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 

Lane Width (ft) 12 11 14 12 12 12 12 12 12 12 

Grade (%) 0% 0% 0% 

Storage Length (ft) 0 0 0 0 0 

Storage Lanes 3 1 1 0 1 

Taper Length (ft) 25 25 25 

Satd. Flow (prot) 5040 4964 1691 0 1537 4516 0 0 1715 1803 

Fit Permitted 0.950 0.950 0.999 0.950 0.999 

Satd. Flow (perm) 5040 4964 1691 0 1537 4516 0 0 1715 1803 

Right Turn on Red Yes 

Satd. Flow (RTOR) 115 

Link Speed (mph) 30 30 30 

Link Distance (ft) 505 81 270 

Travel Time (s) 11.5 1.8 6.1 

Confl. Peds. (#/hr) 

Confl. Bikes (#/hr) 10 

Peak Hour Factor 095 095 095 095 095 095 095 095 095 0.95 

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 

Heavy Vehicles (%) 1% 1% 2% 1% 1% 0% 1% 0% 0% 0% 

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 

Parking (#/hr) 

Mid-Block Traffic (%) 0% 0% 0% 

Shared Lane Traffic (%) 10% 10% 

Lane Group Flow (vph) 1522 1061 555 0 3/7 — 1418 0 0 59 251 

Turn Type Split NA Perm custom NA Split Split NA 

Protected Phases 6! 6! 8 8 5 5! 5! 2 ] 
Permitted Phases 6 2569! 2569! 

Detector Phase 6 6 6 8 8 5 5 5 

Switch Phase 

Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 
Minimum Split (s) 24.0 240 240 28.0 28.0 11.5 115 115 240 26.0 
Total Split (s) 40.0 40.0 40.0 38.0 38.0 22.0 220 22.0 41.0 59.0 
Total Split (%) 40.0% 40.0% 40.0% 38.0% 38.0% 22.0% 22.0% 22.0% 41% 59% 
Yellow Time (s) 40 40 40 40 40 3.0 3.0 3.0 4.0 4.0 
All-Red Time (s) 1.0 1.0 1.0 3.0 3.0 3.5 3.5 3.5 1.0 3.0 
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Total Lost Time (s) 5.0 5.0 5.0 7.0 7.0 6.5 6.5 

Lead/Lag Lag Lag Lag Lead Lead Lead 

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes 

Recall Mode Max Max Max Max Max C-Max C-Max C-Max C-Max Max 
Act Effct Green (s) 35.0 35.0 35.0 100.0 100.0 1S 15 

Actuated g/C Ratio 0.35 035 0.35 1.00 1.00 0.16 0.16 

vic Ratio 0.86 0.61 0.83 0.25 0.31 0.22 0.90 

Control Delay 36.5 28.7 36.1 0.6 2.2 48.9 882 

Queue Delay 47.4 0.0 lai 0.0 0.0 0.0 0.0 

Total Delay 83.9 287 37.7 0.6 2.2 48.9 88.2 
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Wellington Circle Study Weekday Afternoon Peak Hour 


25: Fellsway Turn Lanes/Middlesex Avenue & Fellsway (Route 28) & Revere Beach PafkWesui(Route 16) 
eee eg £ Fi F a 


LOS F Cc D A A D F 
Approach Delay 57.1 1.9 80.8 
Approach LOS E A F 
Queue Length 50th (ft) 317 202 261 0 39 22 125 
Queue Length 95th (ft) 378 249 #450 m0 m42 58 «#249 
Internal Link Dist (ft) 425 1 190 
Turn Bay Length (ft) 

Base Capacity (vph) 1764 = 1737 666 1537 4516 265 279 
Starvation Cap Reductn 0 0 0 0 0 0 0 
Spillback Cap Reductn 488 0 33 0 91 0 0 
Storage Cap Reductn 0 0 0 0 0 0 0 
Reduced vic Ratio 1.19 0.61 0.88 0.25 0.32 0.22 0.90 
Intersection Summary 
Area Type: Other 


Cycle Length: 100 

Actuated Cycle Length: 100 

Offset: 95 (95%), Referenced to phase 2:NBTL and 5:NENB, Start of Green 
Natural Cycle: 90 

Control Type: Actuated-Coordinated 

Maximum vic Ratio: 1.09 


Intersection Signal Delay: 39.6 Intersection LOS: D 
Intersection Capacity Utilization 86.7% ICU Level of Service E 
Analysis Period (min) 15 


# 95th percentile volume exceeds capacity, queue may be longer. 
Queue shown is maximum after two cycles. 

m Volume for 95th percentile queue is metered by upstream signal. 

!_ Phase conflict between lane groups. 


Splits and Phases: 25: Fellsway Turn Lanes/Middlesex Avenue & Fellsway (Route 28) & Revere Beach Parkway (Route 16) 


#25 #27 #25 #27 
«{ —P02 (R «{ P29 


Keo é 
. Nf fos 
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Wellington Circle Study Weekday Afternoon Peak Hour 


26: Fellsway (Route 28) & Mystic Valley Parkway (Route 16) & Fellsway Turn Lanes 2040 No Build 
tay & ET S ¥ 


Lane Group EBL EBT EBR  SBL SBI SWL2 ~~ SWL 4 6 Q7 8 @9 
Lane Configurations sy sottt ol BK tt B44 

Traffic Volume (vph) 295 1445 233 475 663 88 1358 

Future Volume (vph) 295 1445 233 475 663 88 1358 

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 

Lane Width (ft) 12 11 16 12 12 12 12 

Grade (%) 0% 0% 0% 

Storage Length (ft) 0 200 0 0 

Storage Lanes 2 1 1 3 

Taper Length (ft) 100 25 25 

Satd. Flow (prot) 3433 6194 1794 1522 4789 0 5043 

Fit Permitted 0.950 0.950 0.989 0.950 

Satd. Flow (perm) 3433 6194 1761 1522 4789 0 5043 

Right Turn on Red No 

Satd. Flow (RTOR) 

Link Speed (mph) 30 30 30 

Link Distance (ft) 391 111 270 

Travel Time (s) 8.9 2.5 6.1 

Confl. Peds. (#/hr) 23 

Confl. Bikes (#/hr) 

Peak Hour Factor 095 095 095 095 095 095 0.95 

Growth Factor 100% 100% 100% 100% 100% 100% 100% 

Heavy Vehicles (%) 2% 2% 2% 2% 1% 0% 1% 

Bus Blockages (#/hr) 0 0 0 0 0 0 0 

Parking (#/hr) 

Mid-Block Traffic (%) 0% 0% 0% 

Shared Lane Traffic (%) 42% 

Lane Group Flow (vph) 311-1521 245 290 908 0 1522 

Turn Type Split NA Free — Split NA Prot Prot 

Protected Phases 2 2 49 49 1 1 4 6 7 8 9 
Permitted Phases Free 

Detector Phase 2 2 49 49 1 1 

Switch Phase 

Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 
Minimum Split (s) 22.0 22.0 12.0 120 11.5 240 225 265 20.0 
Total Split (s) 31.0 31.0 31.0 310 160 620 220 380 220 
Total Split (%) 31.0% 31.0% 31.0% 31.0% 16% 62% 22% 38% 22% 
Yellow Time (s) 40 4.0 4.0 4.0 3.0 4.0 4.0 2.0 4.0 
All-Red Time (s) 3.5 3.5 3.0 3.0 3.5 1.0 6.5 2.5 2.5 
Lost Time Adjust (s) 0.0 0.0 0.0 

Total Lost Time (s) 9 e3) 7.0 

Lead/Lag Lead Lead Lag Lag Lead Lag Lag 
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes 
Recall Mode C-Max C-Max Max Max Max C-Max Max Max Max 
Act Effct Green (s) 23.5 235 1000 315 31.5 24.0 

Actuated g/C Ratio 0.24 O24 1.00 032 0.32 0.24 

vic Ratio 039 105 014 0.61 0.60 1.26 

Control Delay 33.9 74.3 0.2 7.3 3.1 134.8 

Queue Delay 0.0 3.9 0.0 Tl oh 0.0 

Total Delay 33.9 78.2 0.2 14.4 6.2 134.8 
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Wellington Circle Study Weekday Afternoon Peak Hour 


26: Fellsway (Route 28) & Mystic Valley Parkway (Route 16) & Fellsway Turn Lanes 2040 No Build 


Lane Group O11 
Lane Configurations 
Traffic Volume (vph) 
Future Volume (vph) 
Ideal Flow (vphpl) 
Lane Width (ft) 

Grade (%) 

Storage Length (ft) 
Storage Lanes 

Taper Length (ft) 

Satd. Flow (prot) 

Fit Permitted 

Satd. Flow (perm) 
Right Turn on Red 
Satd. Flow (RTOR) 
Link Speed (mph) 

Link Distance (ft) 
Travel Time (s) 

Confl. Peds. (#/hr) 
Confl. Bikes (#hr) 
Peak Hour Factor 
Growth Factor 

Heavy Vehicles (%) 
Bus Blockages (#/hr) 
Parking (#/hr) 
Mid-Block Traffic (%) 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Turn Type 

Protected Phases 11 
Permitted Phases 
Detector Phase 


Switch Phase 

Minimum Initial (s) 1.0 
Minimum Split (s) 3.0 
Total Split (s) 16.0 
Total Split (%) 16% 
Yellow Time (s) 2.0 
All-Red Time (s) 0.0 
Lost Time Adjust (s) 

Total Lost Time (s) 

Lead/Lag Lead 
Lead-Lag Optimize? Yes 
Recall Mode Max 
Act Effct Green (s) 

Actuated g/C Ratio 

vic Ratio 

Control Delay 

Queue Delay 

Total Delay 
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Wellington Circle Study Weekday Afternoon Peak Hour 


26: Fellsway (Route 28) & Mystic Valley Parkway (Route 16) & Fellsway Turn Lanes 2040 No Build 
rr y © | & 


LOS C E A B A F 
Approach Delay 62.3 8.2 134.8 
Approach LOS E A F 
Queue Length 50th (ft) 86 = ~307 0 4 5 ~435 
Queue Length 95th (ft) 126 #382 0 més m7 #499 
Internal Link Dist (ft) 311 31 190 
Turn Bay Length (ft) 200 

Base Capacity (vph) 806 1455 1761 479 1508 1210 
Starvation Cap Reductn 0 0 0 143 479 0 
Spillback Cap Reductn 15 14 0 0 0 0 
Storage Cap Reductn 0 0 0 0 0 0 
Reduced v/c Ratio 0.39 1.06 014 086 0.88 1.26 


Area Type: Other 

Cycle Length: 100 

Actuated Cycle Length: 100 

Offset: 0 (0%), Referenced to phase 2:EBTL and 6:, Start of Green 
Natural Cycle: 130 

Control Type: Actuated-Coordinated 

Maximum vic Ratio: 1.26 


Intersection Signal Delay: 71.8 Intersection LOS: E 
Intersection Capacity Utilization 82.8% ICU Level of Service E 
Analysis Period (min) 15 


~ Volume exceeds capacity, queue is theoretically infinite. 
Queue shown is maximum after two cycles. 

# 95th percentile volume exceeds capacity, queue may be longer. 
Queue shown is maximum after two cycles. 

m Volume for 95th percentile queue is metered by upstream signal. 


Splits and Phases: 26: Fellsway (Route 28) & Mystic Valley Parkway (Route 16) & Fellsway Turn Lanes 
#26 


a 
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Wellington Circle Study Weekday Afternoon Peak Hour 
6: Fellsway (Route 28) & Mystic Valley Parkway (Route 16) & Fellsway Turn Lanes 2040 No Build 


NO 


Approach Delay 


Queue Length 50th (ft) 


Internal Link Dist (ft) 


Base Capacity (vph) 


Spilloack Cap Reductn 


Reduced v/c Ratio 
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Wellington Circle Study 


Lane Group 

Lane Configurations 
Traffic Volume (vph) 
Future Volume (vph) 
Ideal Flow (vphpl) 
Lane Width (ft) 
Grade (%) 

Storage Length (ft) 
Storage Lanes 
Taper Length (ft) 
Satd. Flow (prot) 

Fit Permitted 

Satd. Flow (perm) 
Right Turn on Red 
Satd. Flow (RTOR) 
Link Speed (mph) 
Link Distance (ft) 
Travel Time (s) 
Confl. Peds. (#/hr) 
Confl. Bikes (#/hr) 
Peak Hour Factor 
Growth Factor 
Heavy Vehicles (%) 
Bus Blockages (#/hr) 
Parking (#/hr) 
Mid-Block Traffic (%) 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Turn Type 

Protected Phases 
Permitted Phases 
Detector Phase 
Switch Phase 
Minimum Initial (s) 
Minimum Split (s) 
Total Split (s) 

Total Split (%) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 
Lead/Lag 

Lead-Lag Optimize? 
Recall Mode 

Act Effct Green (s) 
Actuated g/C Ratio 
vic Ratio 

Control Delay 
Queue Delay 

Total Delay 


11/28/2022 
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ae 
EBL EBT 
ttt 
0 2008 
0 2008 
1900 1900 
12 12 
0% 
0 
0 
25 
0 6408 
0 6408 
Yes 
30 
257 
5.8 
0.95 0.95 
100% 100% 
0% 2% 
0 0 
0% 
0 2114 
NA 
2! 
5.0 
24.0 
41.0 
41.0% 
4.0 
1.0 
0.0 
5.0 
C-Max 
36.0 
0.36 
0.92 
9.9 
5.1 
15.0 


Weekday Afternoon Peak Hour 
27: Fellsway (Route 28) & Mystic Valley Parkway (Route 16)/Revere Beach Parkway (ROUtBUuIE ) 


Yr N\A 


EBR WBL WBI WBR NBL NBT NBR 
titi = #7 
0 0 0 0 0 1706 1513 
0 0 0 0 0 1706 1513 
1900 1900 1900 1900 1900 1900 1900 
12 12 12 12 12 12 11 

0% 0% 
0 0 0 0 0 
0 0 0 0 2 

25 25 

0 0 0 0 0 6471 2720 
0 0 0 0 0 6471 2720 
Yes Yes Yes 
93 

30 30 

357 432 

8.1 9.8 
0.95 0.92 0.92 0.92 0.95 0.95 0.95 
100% 100% 100% 100% 100% 100% 100% 


0% 0% 
0 0 0 0 0 1796 1593 
NA custom 
8! fe) 
8 fe) 
5.0 5.0 
28.0 26.0 
38.0 59.0 
38.0% 59.0% 
40 4.0 
3.0 3.0 
0.0 0.0 
7.0 7.0 
Max Max 
31.0 52.0 
0.31 0.52 
0.90 1.09 
50.1 83.0 
75 0.0 
57.6 83.0 


Yes 
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Wellington Circle Study Weekday Afternoon Peak Hour 
27: Fellsway (Route 28) & Mystic Valley Parkway (Route 16)/Revere Beach Parkway (ROUtBUuIE ) 


Lane Group @5 @6 
Lane Configurations 
Traffic Volume (vph) 
Future Volume (vph) 
Ideal Flow (vphpl) 
Lane Width (ft) 

Grade (%) 

Storage Length (ft) 
Storage Lanes 

Taper Length (ft) 

Satd. Flow (prot) 

Fit Permitted 

Satd. Flow (perm) 
Right Turn on Red 
Satd. Flow (RTOR) 
Link Speed (mph) 

Link Distance (ft) 
Travel Time (s) 

Confl. Peds. (#/hr) 
Confl. Bikes (#hr) 
Peak Hour Factor 
Growth Factor 

Heavy Vehicles (%) 
Bus Blockages (#/hr) 
Parking (#/hr) 
Mid-Block Traffic (%) 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Turn Type 

Protected Phases 5 6 
Permitted Phases 
Detector Phase 


Switch Phase 

Minimum Initial (s) 5.0 5.0 
Minimum Split (s) 11.5 24.0 
Total Split (s) 22.0 40.0 
Total Split (%) 22% 40% 
Yellow Time (s) 3.0 4.0 
All-Red Time (s) 3.5 1.0 
Lost Time Adjust (s) 

Total Lost Time (s) 

Lead/Lag Lead Lag 
Lead-Lag Optimize? Yes Yes 
Recall Mode C-Max Max 
Act Effct Green (s) 

Actuated g/C Ratio 

vic Ratio 

Control Delay 

Queue Delay 

Total Delay 
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Wellington Circle Study Weekday Afternoon Peak Hour 
27: Fellsway (Route 28) & Mystic Valley Parkway (Route 16)/Revere Beach Parkway (ROUtBUuIE ) 


ee er ae ee A 


LOS B E F 
Approach Delay 15.0 69.5 
Approach LOS B E 

Queue Length 50th (ft) 117 356 © ~660 
Queue Length 95th (ft) m110 m380 m#740 
Internal Link Dist (ft) 177 277 352 1 
Turn Bay Length (ft) 

Base Capacity (vph) 2306 2006 1459 
Starvation Cap Reductn 157 0 0 
Spillback Cap Reductn 0 194 0 
Storage Cap Reductn 0 0 0 
Reduced v/c Ratio 0.98 0.99 1.09 


Area Type: Other 

Cycle Length: 100 

Actuated Cycle Length: 100 

Offset: 95 (95%), Referenced to phase 2:NBTL and 5:NENB, Start of Green 
Natural Cycle: 90 

Control Type: Actuated-Coordinated 

Maximum vic Ratio: 1.09 


Intersection Signal Delay: 48.6 Intersection LOS: D 
Intersection Capacity Utilization 92.0% ICU Level of Service F 
Analysis Period (min) 15 


~ Volume exceeds capacity, queue is theoretically infinite. 
Queue shown is maximum after two cycles. 
# 95th percentile volume exceeds capacity, queue may be longer. 
Queue shown is maximum after two cycles. 
m Volume for 95th percentile queue is metered by upstream signal. 
!_ Phase conflict between lane groups. 


Splits and Phases: 27: Fellsway (Route 28) & Mystic Valley Parkway (Route 16)/Revere Beach Parkway (Route 16) 
#25 #27 #25 +27 


*f 102 « +f fos 


we sd é 
*,, Nf fos 
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Wellington Circle Study Weekday Afternoon Peak Hour 
27: Fellsway (Route 28) & Mystic Valley Parkway (Route 16)/Revere Beach Parkway @ROteBu 


® 


) 


Approach Delay 


Queue Length 50th (ft) 


Internal Link Dist (ft) 


Base Capacity (vph) 


Spilloack Cap Reductn 


Reduced v/c Ratio 
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Wellington Circle Study 


1: Mystic Valley Parkway (Route 16) & Commercial Street 


Lane Group 

Lane Configurations 
Traffic Volume (vph) 
Future Volume (vph) 
Ideal Flow (vphpl) 
Lane Width (ft) 
Grade (%) 

Storage Length (ft) 
Storage Lanes 
Taper Length (ft) 
Satd. Flow (prot) 

Fit Permitted 

Satd. Flow (perm) 
Right Turn on Red 
Satd. Flow (RTOR) 
Link Speed (mph) 
Link Distance (ft) 
Travel Time (s) 
Confl. Peds. (#/hr) 
Confl. Bikes (#/hr) 
Peak Hour Factor 
Growth Factor 
Heavy Vehicles (%) 
Bus Blockages (#/hr) 
Parking (#/hr) 
Mid-Block Traffic (%) 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Turn Type 

Protected Phases 
Permitted Phases 
Detector Phase 
Switch Phase 
Minimum Initial (s) 
Minimum Split (s) 
Total Split (s) 

Total Split (%) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 
Lead/Lag 

Lead-Lag Optimize? 
Recall Mode 

Act Effct Green (s) 
Actuated g/C Ratio 
vic Ratio 

Control Delay 
Queue Delay 

Total Delay 
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= 


8.0 
13.0 
17.0 

15.5% 

40 

1.0 


Lead 


None 


A 


— 


8.0 
13.0 
55.0 

50.0% 

4.0 

1.0 


Lag 


Min 


8.0 
13.0 
55.0 

50.0% 


x. \ 
WBR SBL SBR 
id 5 F 
299 100 86 
299 100 86 
1900 1900 1900 
12 11 11 
0% 
40 0 200 
1 1 1 
25 
1538 1745 1546 
0.950 
1538 1745 1546 
Yes Yes 
67 108 
30 
822 
18.7 
0.97 0.80 0.80 
100% 100% 100% 
5% 0% 1% 
0 0 0 
0% 
308 125 108 
Perm Prot Prot 
4 4 
2 
2 4 4 
8.0 8.0 8.0 
13.0 13.0 13.0 
55.0 18.0 18.0 
50.0% 16.4% 16.4% 
4.0 4.0 4.0 
1.0 1.0 1.0 
0.0 0.0 0.0 
5.0 5.0 5.0 
Lag 
Min None None 
46.5 il. 11.1 
0.53 0.13 0.13 
0.37 0.57 0.38 
12.0 50.3 12.6 
0.0 0.0 0.0 
12.0 50.3 12.6 


None 
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Wellington Circle Study Weekday Afternoon Peak Hour 
: Mystic Valley Parkway (Route 16) & Commercial Street 2040 No Buil 
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Control Type: Actuated-Uncoordinated 


Intersection Signal Delay: 20.0 Intersection LOS: B 


Analysis Period (min) 15 


Queue shown is maximum after two cycles. 


wm 


plits and Phases: 


fo 


1: Mystic Valley Parkway (Route 16) & Commercial Street 


hos 


Wellington Circle Study 
8: Rivers Edge Drive & Rivers Edge Drive WB Ramps 2040 No Build 


rXtepr4 


Lane Group 

Lane Configurations 
Traffic Volume (vph) 
Future Volume (vph) 
Ideal Flow (vphpl) 
Lane Width (ft) 
Grade (%) 

Storage Length (ft) 
Storage Lanes 
Taper Length (ft) 
Satd. Flow (prot) 

Fit Permitted 

Satd. Flow (perm) 
Right Turn on Red 
Satd. Flow (RTOR) 
Link Speed (mph) 
Link Distance (ft) 
Travel Time (s) 
Confl. Peds. (#/hr) 
Confl. Bikes (#/hr) 
Peak Hour Factor 
Growth Factor 
Heavy Vehicles (%) 
Bus Blockages (#/hr) 
Parking (#/hr) 
Mid-Block Traffic (%) 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Turn Type 

Protected Phases 
Permitted Phases 
Detector Phase 
Switch Phase 
Minimum Initial (s) 
Minimum Split (s) 
Total Split (s) 

Total Split (%) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 
Lead/Lag 

Lead-Lag Optimize? 
Recall Mode 

Act Effct Green (s) 
Actuated g/C Ratio 
vic Ratio 

Control Delay 
Queue Delay 

Total Delay 
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0 0 
0 1 
25 

0 1787 1930 
0.085 

0 160 1930 

No 

30 

339 

77 


0 0 0 
0% 
0 456 373 
pmtpt NA 
1 6 

6 
1 6 
6.0 10.0 
12.0 17.0 
26.0 73.0 
21.7% 60.8% 
3.0 4.0 
3.0 3.0 
0.0 0.0 
6.0 7.0 

Lead 

Yes 
None Min 
68.3 67.3 
0.63 0.62 
1.12 0.31 
112.4 13.0 
0.0 0.0 
112.4 13.0 


@9 


None 
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Wellington Circle Study Weekday Afternoon Peak Hour 
8: Rivers Edge Drive & Rivers Edge Drive WB Ramps 2040 No Build 
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(ft) ~138 25 ~627 ~395 154 


Internal Link Dist (ft) 458 193 259 


Base Capacity (vph) 135 783-1266 408 1203 


Spilloack Cap Reductn 0 
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Reduced v/c Ratio 1.07 0.64 


Area Type: Other 


Actuated Cycle Length: 108 


Control Type: Actuated-Uncoordinated 


Intersection Signal Delay: 60.9 Intersection LOS: E 


Analysis Period (min) 15 


Queue shown is maximum after two cycles. 


Queue shown is maximum after two cycles. 


Splits and Phases: _ 8: Rivers Edge Drive & Rivers Edge Drive WB Ramps 
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Wellington Circle Study 
11: Fellsway (Route 28) & Riverside Avenue 


Lane Group 

Lane Configurations 
Traffic Volume (vph) 
Future Volume (vph) 
Ideal Flow (vphpl) 
Lane Width (ft) 
Grade (%) 

Storage Length (ft) 
Storage Lanes 
Taper Length (ft) 
Satd. Flow (prot) 

Fit Permitted 

Satd. Flow (perm) 
Right Turn on Red 
Satd. Flow (RTOR) 
Link Speed (mph) 
Link Distance (ft) 
Travel Time (s) 
Confl. Peds. (#/hr) 
Confl. Bikes (#/hr) 
Peak Hour Factor 
Growth Factor 
Heavy Vehicles (%) 
Bus Blockages (#/hr) 
Parking (#/hr) 
Mid-Block Traffic (%) 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Turn Type 

Protected Phases 
Permitted Phases 
Detector Phase 
Switch Phase 
Minimum Initial (s) 
Minimum Split (s) 
Total Split (s) 

Total Split (%) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 
Lead/Lag 

Lead-Lag Optimize? 
Recall Mode 

Act Effct Green (s) 
Actuated g/C Ratio 
vic Ratio 

Control Delay 
Queue Delay 

Total Delay 
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Yes 


Yes 


0.89 
100% 
0% 3% 


0 243 


8.0 
13.0 
20.0 

14.3% 


0.0 
141.1 


28.4 
104.2 


P Lé 

NBR SBU 

30 33 

30 33 

1900 1900 

11 10 
0 
0 

0 0 

0 0 
Yes 
4 

0.95 0.94 

100% 100% 

9% 0% 

0 0 

0 0 

Prot 

4 

4 

8.0 

13.0 

20.0 

14.3% 

40 

1.0 

None 


Weekday Afternoon Peak Hour 


2040 No Build 
~ 4 
SBL SBT 

5; 
52 380 
52 380 

1900 1900 

10 12 

0% 
120 

1 
40 

1674 3539 

0.950 
1674 3539 
30 
514 
11.7 
0.94 0.94 
100% 100% 
1% 2% 
0 0 
0% 
90 404 
Prot NA 

4 1 

4 1 
8.0 8.0 

13.0 15.0 

20.0 41.0 

14.3% 29.3% 
4.0 5.0 
1.0 2.0 
0.0 0.0 
5.0 7.0 

None Max 
15.4 35.0 
0.13 0.30 
0.40 0.38 
57.0 36.2 

0.0 0.0 

57.0 36.2 
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Wellington Circle Study 


11: Fellsway (Route 28) & Riverside Avenue 


Lane Group 

Lar onfigurations 
Traffic Volume (vph) 
Future Volume (vph) 
Ideal Flow (vphpl) 
Lane Width (ft) 
Grade (%) 

Storage Length (ft) 
Storage Lanes 
Taper Length (ft) 
Satd. Flow (prot) 

Fit Permitted 

Satd. Flow (perm) 
Right Turn on Red 
Satd. Flow (RTOR) 
Link Speed (mph) 
Link Distance (ft) 
Travel Time (s) 
Confl. Peds. (#/hr) 
Confl. Bikes (#/hr) 
Peak Hour Factor 
Growth Factor 
Heavy Vehicles (%) 
Bus Blockages (#/hr) 
Parking (#/hr) 
Mid-Block Traffic (%) 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Turn Type 

Protected Phases 
Permitted Phases 
Detector Phase 
Switch Phase 
Minimum Initial (s) 
Minimum Split (s) 
Total Split (s) 

Total Split (%) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 
Lead/Lag 

Lead-Lag Optimize? 
Recall Mode 

Act Effct Green (s) 
Actuated g/C Ratio 
vic Ratio 

Control Delay 
Queue Delay 

Total Delay 
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None 
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Wellington Circle Study Weekday Afternoon Peak Hour 
1: Fellsway (Route 28) & Riverside Avenue 2040 No Buil 
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Area Type: Other 


> 
2 
= 
fed) 
—_ 
oO 
Q 
i?) 
< 
Qa 
(a>) 
- 
oO 
5 
Co} 
= 
= 
—_ 
—_ 
a 
iN 


co?) 
fo} 
a] 
= 
a 
= 
< 
no} 
(4p) 
no 
(4?) 
3 
cf 
Cc 
a 
io) 
fo} 
fo} 
=) 
Qa 


Intersection Signal Delay: 81.3 Intersection LOS: F 


Analysis Period (min) 15 


Queue shown is maximum after two cycles. 


Queue shown is maximum after two cycles. 


Splits and Phases: 11: Fellsway (Route 28) & Riverside Avenue 


tho: 


Wellington Circle Study Weekday Afternoon Peak Hour 
11: Fellsway (Route 28) & Riverside Avenue 2040 No Build 


| 


Approach Delay 


Queue Length 50th (ft) 


Oo 


Internal Link Dist (ft) 


Base Capacity (vph) 622 


Spilloack Cap Reductn 


oO 


Reduced vic Ratio 0.23 
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Wellington Circle Study 
13: Fellsway (Route 28) & Presidents Landin 


Lane Group 

Lane Configurations 
Traffic Volume (vph) 
Future Volume (vph) 
Ideal Flow (vphpl) 
Lane Width (ft) 
Grade (%) 

Storage Length (ft) 
Storage Lanes 
Taper Length (ft) 
Satd. Flow (prot) 

Fit Permitted 

Satd. Flow (perm) 
Right Turn on Red 
Satd. Flow (RTOR) 
Link Speed (mph) 
Link Distance (ft) 
Travel Time (s) 
Confl. Peds. (#/hr) 
Confl. Bikes (#/hr) 
Peak Hour Factor 
Growth Factor 
Heavy Vehicles (%) 
Bus Blockages (#/hr) 
Parking (#/hr) 
Mid-Block Traffic (%) 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Turn Type 

Protected Phases 
Permitted Phases 
Detector Phase 
Switch Phase 
Minimum Initial (s) 
Minimum Split (s) 
Total Split (s) 

Total Split (%) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 
Lead/Lag 

Lead-Lag Optimize? 
Recall Mode 

Act Effct Green (s) 
Actuated g/C Ratio 
vic Ratio 

Control Delay 
Queue Delay 

Total Delay 
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WBL WBR 
, | id 
247 185 
247 185 
1900 1900 
16 16 
0% 
0 0 
1 1 
25 
2025 1812 
0.950 
2025 1812 
Yes 
30 
372 
8.5 
0.95 0.95 
100% 100% 
1% 1% 
0 0 
0% 
260 195 
Prot custom 
2 2 
3 
2 2 
6.0 6.0 
11.0 11.0 
25.0 25.0 
25.0% 25.0% 
3.0 3.0 
2.0 2.0 
0.0 0.0 
5.0 5.0 
None None 
17.6 33.6 
0.18 0.34 
0.73 0.32 
51.1 25.8 
0.0 0.0 
51.1 25.8 


NBR SBU 

305 12 

305 12 

1900 1900 

12 12 
0 
0 

0 0 

0 0 
Yes 
32 
8 

0.97 0.98 

100% 100% 

1% 0% 

0 0 

0 0 

Prot 

3 

3 

6.0 

11.0 

16.0 

16.0% 

3.0 

2.0 

None 
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Wellington Circle Study Weekday Afternoon Peak Hour 
3: Fellsway (Route 28) & Presidents Landin 2040 No Buil 
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Internal Link Dist (ft) 292 953 352 


Base Capacity (vph) 405 590 3353 198 3717 
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Area Type: Other 
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Intersection Capacity Utilization 78.3% ICU Level of Service D 


# 95th percentile volume exceeds capacity, queue may be longer. 


m Volume for 95th percentile queue is metered by upstream signal. 


Splits and Phases: 13: Fellsway (Route 28) & Presidents Landing 


toi fo 


Wellington Circle Study Weekday Afternoon Peak Hour 


3: Station Landing & Revere Beach Parkway (Route 16 2040 No Build 
- yr TN 

Movement EBT EBR  WBL WBI NBL NBR 

Lane Configurations ttth ol 

Traffic Volume (veh/h) 3306 238 0 0 0 122 

Future Volume (Veh/h) 3306 238 0 0 0 122 

Sign Control Free Free Stop 

Grade 0% 0% 0% 

Peak Hour Factor 0.98 098 092 092 082 0.82 

Hourly flow rate (vph) 3373 243 0 0 0 149 

Pedestrians 4 

Lane Width (ft) 16.0 

Walking Speed (ft/s) 3.5 

Percent Blockage 1 

Right turn flare (veh) 

Median type None None 

Median storage veh) 

Upstream signal (ft) 357 

pX, platoon unblocked 0.69 0.69 0.69 

vC, conflicting volume 3620 3498 969 


vC1, stage 1 conf vol 
vC2, stage 2 conf vol 


vCu, unblocked vol 2557 2382 0 
tC, single (s) 41 6.8 6.9 
tC, 2 stage (s) 

tF (s) 2.2 3.5 3.3 
p0 queue free % 100 100 80 
cM capacity (veh/h) 121 20 750 
Direction, Lane # EB 1 EB2 E—EB3 EB4_ WNB1 

Volume Total 964 964 964 725 149 

Volume Left 0 0 0 0 0 

Volume Right 0 0 0 243 149 

cSH 1700 =1700 1700 1700 750 

Volume to Capacity 0.57 6057 057 043 0.20 

Queue Length 95th (ft) 0 0 0 0 18 

Control Delay (s) 0.0 0.0 0.0 0.0 11.0 

Lane LOS B 
Approach Delay (s) 0.0 11.0 
Approach LOS B 
Intersection Summary 

Average Delay 0.4 

Intersection Capacity Utilization 66.1% ICU Level of Service C 
Analysis Period (min) 15 

11/28/2022 Synchro 11 Report 
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Wellington Circle Study 


4: Constitution Way & Revere Beach Parkway (Route 16 


Weekday Afternoon Peak Hour 


> y Ff TAN 
Movement EBT EBR  WBL  WBT _ NBL 
Lane Configurations ttth tttt 
Traffic Volume (veh/h) 3407 45 0 3149 0 
Future Volume (Veh/h) 3407 45 0 3149 0 
Sign Control Free Free Stop 
Grade 0% 0% 0% 
Peak Hour Factor 0.98 098 095 095 091 0.91 
Hourly flow rate (vph) 3477 46 0 3315 0 235 
Pedestrians 10 
Lane Width (ft) 16.0 
Walking Speed (ft/s) 3.5 
Percent Blockage 1 
Right turn flare (veh) 
Median type None None 
Median storage veh) 
Upstream signal (ft) 626 
pX, platoon unblocked 0.71 0.71 0.71 
vC, conflicting volume 3533 4339 902 
vC1, stage 1 conf vol 
vC2, stage 2 conf vol 
vCu, unblocked vol 2513 3652 0 
tC, single (s) 41 6.8 6.9 
tC, 2 stage (s) 
tF (s) 2.2 3.5 3.3 
p0 queue free % 100 100 69 
cM capacity (veh/h) 128 3 757 
Direction, Lane # EB1  EB2 EB3 EB4 WB1 WB2 WB3 WB4_ NB1 
Volume Total 993 993 993 543 829 829 829 829 235 
Volume Left 0 0 0 0 0 0 0 0 0 
Volume Right 0 0 0 46 0 0 0 0 235 
cSH 1700 1700 1700 1700 1700 1700 1700 #81700 157 
Volume to Capacity 0.58 0.58 058 032 049 049 049 049 0.31 
Queue Length 95th (ft) 0 0 0 0 0 0 0 0 33 
Control Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 8 11.9 
Lane LOS B 
Approach Delay (s) 0.0 0.0 11.9 
Approach LOS B 
Intersection Summary 
Average Delay 0.4 
Intersection Capacity Utilization 70.1% ICU Level of Service C 
Analysis Period (min) 15 
11/28/2022 Synchro 11 Report 
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Wellington Circle Study 


5: Revere Beach Parkway (Route 16) & Brainard Avenue 


Movement 

Lane Configurations 
Traffic Volume (veh/h) 
Future Volume (Veh/h) 
Sign Control 

Grade 

Peak Hour Factor 
Hourly flow rate (vph) 
Pedestrians 

Lane Width (ft) 
Walking Speed (ft/s) 
Percent Blockage 
Right turn flare (veh) 
Median type 

Median storage veh) 
Upstream signal (ft) 
pX, platoon unblocked 
vC, conflicting volume 
vC1, stage 1 conf vol 
vC2, stage 2 conf vol 
vCu, unblocked vol 
tC, single (s) 

tC, 2 stage (s) 

tF (s) 

p0 queue free % 

cM capacity (veh/h) 


Direction, Lane # 
Volume Total 
Volume Left 
Volume Right 

cSH 

Volume to Capacity 
Queue Length 95th (ft) 
Control Delay (s) 
Lane LOS 
Approach Delay (s) 
Approach LOS 


Intersection Summary 
Average Delay 


Intersection Capacity Utilization 


Analysis Period (min) 


11/28/2022 
McMahon Associates 


EBL 


0.91 


None 


766 


— 


WBT 
+44 
3205 
3205 
Free 
0% 
0.96 
3339 


None 


Weekday Afternoon Peak Hour 


2040 No Build 
. NM 
WBR__SBL__SBR 
f ‘i 


23 

15.0 

3.5 

3 

0.71 
4363 1136 
3711-1136 
6.8 6.9 
3.5 3.3 
100 19 
2 194 

EB4 WB1i WB2 WB3 WB4 __ SB1 


1001 391113 1113 1118 67 44 
0 0 0 0 0 0 

0 0 0 0 67 41 
1700 1700 1700 1700 #1700 194 
0.59 065 065 065 0.04 0.21 
0 0 0 0 0 19 
0.0 0.0 0.0 0.0 0.0 28.5 


D 

0.0 28.5 

D 

ICU Level of Service C 
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Wellington Circle Study Weekday Afternoon Peak Hour 
9: Wellington Station Entrance Driveway & Rivers Edge Drive/Revere Beach Parkway*BBNRBnhps 


Intersection 
Int Delay, s/veh 0.2 
Movement EBT EBR WBL WBT NBL NBR 
Lane Configurations - fF R HH ol 
Traffic Vol, veh/h 3/6 = 76 32 1077 0 0 
Future Vol, veh/h 376 = 76 32 1077 0 0 
Conflicting Peds, #/hr 0 0 0 0 0 0 
Sign Control Free Free Free Free Stop Stop 
RT Channelized - None - None - None 
Storage Length - 0 150 - - 0 
Veh in Median Storage, # 0 - - 0 0 - 
Grade, % 0 - - 0 0 - 
Peak Hour Factor 94 94 84 84 92 92 
Heavy Vehicles, % 7 20 20 4 2 2 
Mvmt Flow 400 81 38 1282 0 0 
Major/Minor Major1 Major2 Minor‘ 
Conflicting Flow All 0 0 481 0 - 400 
Stage 1 - - - - - - 
Stage 2 - - - - - - 
Critical Hdwy - - 44 - - 6.23 


Critical Hdwy Stg 1 
Critical Hdwy Stg 2 - - - : g z 
Follow-up Hdwy - - 2.39 - - 3.319 


Pot Cap-1 Maneuver - - 977 - 0 649 
Stage 1 - - - - 0 - 
Stage 2 - - - - 0 

Platoon blocked, % - - - 

Mov Cap-1 Maneuver - - 977 - - 649 

Mov Cap-2 Maneuver - - - - - - 
Stage 1 
Stage 2 

Approach EB WB NB 

HCM Control Delay, s 0 0.3 0 

HCM LOS A 


Minor Lane/Major Mvmt NBLni EBT EBR WBL WBT 


Capacity (veh/h) - - = UI - 

HCM Lane VIC Ratio - - - 0.039 - 

HCM Control Delay (s) 0 - - 88 

HCM Lane LOS A - - A 

HCM 95th %tile Q(veh) - - - 0.1 
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Wellington Circle Study Weekday Afternoon Peak Hour 


15: Wellington Station Exit Driveway & Revere Beach Parkway EB Ramps 2040 No Build 
Intersection 
Int Delay, s/veh 79.6 
Movement EBT EBR WBL WBT NBL NBR 
Lane Configurations + + HH Ff 
Traffic Vol, veh/h 376 0 0 685 424 133 
Future Vol, veh/h 376 0 0 685 424 133 
Conflicting Peds, #/hr 0 0 0 0 0 0 
Sign Control Free Free Free Free Stop Stop 
RT Channelized - None - None - None 
Storage Length - - - - 0 0 
Veh in Median Storage, # 0 - - 0 0 - 
Grade, % 0 - - 0 0 - 
Peak Hour Factor CSCC OC ECO MMELO20EEOZ 
Heavy Vehicles, % 4 2 2 7 5 0 
Mvmt Flow 404 0 Q 770 517 162 
Major/Minor Major1 Major2 Minor 
Conflicting Flow All 0 - - - 789 404 
Stage 1 - - - - 404 - 
Stage 2 - - - - 385 - 
Critical Hdwy - - - - 6675 6.2 
Critical Hdwy Stg 1 - - - - 5.475 - 
Critical Hdwy Stg 2 - - - - 5.875 - 
Follow-up Hdwy - - - -3.5475 3.3 
Pot Cap-1 Maneuver - 0 0 - ~338 651 
Stage 1 - 0 0 665 - 
Stage 2 - 0 0 - 651 
Platoon blocked, % - - 

Mov Cap-1 Maneuver - - - - ~338 651 
Mov Cap-2 Maneuver - - - - ~ 338 - 
Stage 1 - - - - 665 
Stage 2 - - - - 651 
Approach EB WB NB 
HCM Control Delay, s 0 0 217.3 
HCM LOS F 


Minor Lane/Major Mvmt NBLniNBLn2 EBT WBT 


Capacity (veh/h) 338 651 - 
HCM Lane VIC Ratio 1.53 0.249 - 
HCM Control Delay (s) 281.6 12.4 

HCM Lane LOS F B 

HCM 95th %tile Q(veh) 29.1 1 

Notes 


~: Volume exceeds capacity  $: Delay exceeds 300s +: Computation Not Defined —_*: All major volume in platoon 
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Wellington Circle Study 


10: Middlesex Avenue & 9th Street 2040 No Build 
Intersection 
Int Delay, s/veh 11.8 
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL_ SBT SBR NEL NER 
Lane Configurations ary mrs mary 
Traffic Vol, veh/h 0 0 0 6 j$76 77 0 736 76 35 0 390 0 0 
Future Vol, veh/h 0 0 0 64 76 #77 0 736 76 35 0 390 0 0 
Conflicting Peds, #/hr 0 0 0 0 0 33 0 0 36 = 8636 0 0 0 0 
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free Stop Stop 
RT Channelized - - - - - None None - - - - - 
Storage Length - - - - 20 
Veh in Median Storage, # 0 0 0 0 : 0 
Grade, % - 0 - - 0 - - 0 - - 0 - 0 - 
Peak Hour Factor ew 8 & & @  & MW & G& % & % & 
Heavy Vehicles, % 0 0 0 0 1 0 0 1 0 0 0 1 0 0 
Mvmt Flow 0 0 0 67 80 81 0 75 cw 3s 0 411 0 0 
Major/Minor Minor Major1 Major2 
Conflicting Flow All 1131 1336 884 411 0 0 891 0 0 

Stage 1 851 851 - - - - - - - 

Stage 2 280 485 - - - 
Critical Hdwy 64 651 62 414 4 
Critical Hdwy Stg 1 5.4 5.51 - - - 
Critical Hdwy Stg 2 5.4 5.51 - - - 
Follow-up Hdwy 3.5 4.009 33 2.2 2.2 
Pot Cap-1 Maneuver 227 154 347 1159 769 

Stage 1 422 378 - - - 

Stage 2 772 583 
Platoon blocked, % 
Mov Cap-1 Maneuver 202 0 318 1159 736 
Mov Cap-2 Maneuver 202 0 - - - 

Stage 1 404 0 

Stage 2 719 0 
Approach WB NB SB 
HCM Control Delay, s 174 0 0.8 
HCM LOS F 
Minor Lane/Major Mvmt NBL NBT NBRWBLn1 SBL SBT SBR 
Capacity (veh/h) 1159 252 736 - - 
HCM Lane VIC Ratio - - 0.906 0.05 - 
HCM Control Delay (s) 0 774 10.1 0 
HCM Lane LOS A F B A 
HCM 95th %tile Q(veh) 0 79 0.2 - 


11/28/2022 
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Weekday Afternoon Peak Hour 
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Wellington Circle Study Weekday Afternoon Peak Hour 


12: Fellsway (Route 28) & Earhart Landin 2040 No Build 
Intersection 
Int Delay, s/veh 28 
Movement WBL WBR NBT NBR_ SBL_ SBT 
Lane Configurations ft +4#b So 
Traffic Vol, veh/h 0 63 3117 56 0 2106 
Future Vol, veh/h 0 63 3117 56 0 2106 
Conflicting Peds, #/hr 0 0 0 0 0 0 
Sign Control Stop Stop Free Free Free Free 
RT Channelized - None - None - None 
Storage Length - 0 - - - - 
Veh in Median Storage, # 0 - 0 - - 0 
Grade, % 0 - 0 - - 0 
Peak Hour Factor 79 79 98 98 98 98 
Heavy Vehicles, % 0 0 1 0 0 0 
Mvmt Flow 0 80 3181 on 0 2149 
Major/Minor Minor Major1 Major2 
Conflicting Flow All - 1619 0 0 - - 
Stage 1 - - - - 
Stage 2 - - 
Critical Hdwy a Hal 


Critical Hdwy Stg 1 
Critical Hdwy Stg 2 - 
Follow-up Hdwy - 3.9 


Pot Cap-1 Maneuver 0 80 - - 0 
Stage 1 0 - - - 0 
Stage 2 0 - - - 0 

Platoon blocked, % - - 

Mov Cap-1 Maneuver - 80 

Mov Cap-2 Maneuver - 

Stage 1 
Stage 2 

Approach WB NB SB 

HCM Control Delay,s 191.4 0 0 

HCM LOS F 


Minor Lane/Major Mvmt NBT NBRWBLn1_ SBT 


Capacity (veh/h) - - 80 
HCM Lane V/C Ratio - - 0.997 
HCM Control Delay (s) - - 191.4 
HCM Lane LOS - - F 
HCM 95th %tile Q(veh) - a BY 
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Wellington Circle 


21: Fellsway (Route 28) #2 & Middlesex Avenue #6 


Lane Group 

Lane Configurations 
Traffic Volume (vph) 
Future Volume (vph) 
Ideal Flow (vphpl) 
Lane Width (ft) 
Grade (%) 

Storage Length (ft) 
Storage Lanes 
Taper Length (ft) 
Satd. Flow (prot) 

Fit Permitted 

Satd. Flow (perm) 
Right Turn on Red 
Satd. Flow (RTOR) 
Link Speed (mph) 
Link Distance (ft) 
Travel Time (s) 
Confl. Peds. (#/hr) 
Confl. Bikes (#/hr) 
Peak Hour Factor 
Growth Factor 
Heavy Vehicles (%) 
Bus Blockages (#/hr) 
Parking (#/hr) 
Mid-Block Traffic (%) 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Turn Type 

Protected Phases 
Permitted Phases 
Detector Phase 
Switch Phase 
Minimum Initial (s) 
Minimum Split (s) 
Total Split (s) 

Total Split (%) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 
Lead/Lag 

Lead-Lag Optimize? 
Recall Mode 

Act Effct Green (s) 
Actuated g/C Ratio 
vic Ratio 

Control Delay 
Queue Delay 

Total Delay 


01/13/2023 
McMahon Associates 


Yes 


Yes 


@2 


Max 


4 


C-Max 


Short-Term (A) 


Weekday AM 
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Wellington Circle Short-Term (A) 
21: Fellsway (Route 28) #2 & Middlesex Avenue #6 Weekday AM 


es ft ee F 
Lane Group ___—WBL_WBR NBT NBR SBL__ SBT 


LOS B D 
Approach Delay 19.7 50.1 
Approach LOS B D 
Queue Length 50th (ft) 54 255 
Queue Length 95th (ft) 64 306 
Internal Link Dist (ft) 26 220 105 
Turn Bay Length (ft) 

Base Capacity (vph) 1744 2131 
Starvation Cap Reductn 210 0 
Spillback Cap Reductn 676 790 
Storage Cap Reductn 0 0 
Reduced vic Ratio 0.99 1.04 
Intersection Summary 
Area Type: Other 


Cycle Length: 100 

Actuated Cycle Length: 100 

Offset: 30 (30%), Referenced to phase 4:NBTL and 8:, Start of Green 
Natural Cycle: 55 

Control Type: Actuated-Coordinated 

Maximum vic Ratio: 0.65 


Intersection Signal Delay: 36.9 Intersection LOS: D 
Intersection Capacity Utilization 86.4% ICU Level of Service E 
Analysis Period (min) 15 
Splits and Phases: 21: Fellsway (Route 28) #2 & Middlesex Avenue #6 

#22 #22 

_— 


ars “fo R 
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Wellington Circle 
22: Fellsway (Route 28) #4/Fellsway (Route 28) & Middlesex Avenue #6 


Short-Term (A) 
Weekday AM 


Lane Group EBL EBT EBR  WBL WBI WBR NBL NBT NBR SBL_ SBT __ SBR 
Lane Configurations +b d+ 

Traffic Volume (vph) 0 0 0 0 197 47 179 519 0 0 0 0 
Future Volume (vph) 0 0 0 0 797 47 179 519 0 0 0 0 
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 
Lane Width (ft) 12 12 12 12 16 12 12 12 12 12 12 12 
Grade (%) 0% 0% 0% 0% 

Storage Length (ft) 0 0 0 0 0 0 0 0 
Storage Lanes 0 0 0 0 0 0 0 0 
Taper Length (ft) 25 25 25 25 

Satd. Flow (prot) 0 0 0 0 4056 0 0 3460 0 0 0 0 
Fit Permitted 0.987 

Satd. Flow (perm) 0 0 0 0 4056 0 0 3460 0 0 0 0 
Right Turn on Red Yes Yes Yes Yes Yes 
Satd. Flow (RTOR) i 87 

Link Speed (mph) 30 30 30 30 

Link Distance (ft) 106 124 132 208 

Travel Time (s) 24 28 3.0 47 

Confl. Peds. (#/hr) 1 

Confl. Bikes (#/hr) 

Peak Hour Factor 0.92 092 092 078 078 O78 093 O93 O93 092 092 0.92 
Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 
Heavy Vehicles (%) 0% 0% 0% 0% 0% 0% 0% 4% 0% 0% 0% 0% 
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0 
Parking (#/hr) 

Mid-Block Traffic (%) 0% 0% 0% 0% 

Shared Lane Traffic (%) 

Lane Group Flow (vph) 0 0 0 0 1082 0 0 750 0 0 0 0 
Turn Type NA Split NA 

Protected Phases 2 4 4 

Permitted Phases 

Detector Phase 2 4 4 

Switch Phase 

Minimum Initial (s) 5.0 5.0 5.0 

Minimum Split (s) 29.0 22.5 22.5 

Total Split (s) 54.0 46.0 46.0 

Total Split (%) 54.0% 46.0% 46.0% 

Yellow Time (s) 3.5 3.5 3.5 

All-Red Time (s) 5) 1.0 1.0 

Lost Time Adjust (s) 0.0 0.0 

Total Lost Time (s) 11.0 45 

Lead/Lag 

Lead-Lag Optimize? 

Recall Mode Max C-Max C-Max 

Act Effct Green (s) 43.0 41.5 

Actuated g/C Ratio 0.43 0.42 

vic Ratio 0.62 0.50 

Control Delay 23.9 21.7 

Queue Delay 0.0 0.9 

Total Delay 23.9 22.6 
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Wellington Circle 


22: Fellsway (Route 28) #4/Fellsway (Route 28) & Middlesex Avenue #6 


Lane Group 

Lane Configurations 
Traffic Volume (vph) 
Future Volume (vph) 
Ideal Flow (vphpl) 
Lane Width (ft) 
Grade (%) 

Storage Length (ft) 
Storage Lanes 
Taper Length (ft) 
Satd. Flow (prot) 

Fit Permitted 

Satd. Flow (perm) 
Right Turn on Red 
Satd. Flow (RTOR) 
Link Speed (mph) 
Link Distance (ft) 
Travel Time (s) 
Confl. Peds. (#/hr) 
Confl. Bikes (#hr) 
Peak Hour Factor 
Growth Factor 
Heavy Vehicles (%) 
Bus Blockages (#/hr) 
Parking (#/hr) 
Mid-Block Traffic (%) 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Turn Type 

Protected Phases 
Permitted Phases 
Detector Phase 
Switch Phase 
Minimum Initial (s) 
Minimum Split (s) 
Total Split (s) 

Total Split (%) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 
Lead/Lag 

Lead-Lag Optimize? 
Recall Mode 

Act Effct Green (s) 
Actuated g/C Ratio 
vic Ratio 

Control Delay 
Queue Delay 

Total Delay 
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Max 
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C-Max 
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Wellington Circle Short-Term (A) 
22: Fellsway (Route 28) #4/Fellsway (Route 28) & Middlesex Avenue #6 Weekday AM 


Fawa-ny ret Xa fF ev 4d ad 
Lane Group EBL EBT _EBRWEL__WBT WER _NBL__NBT NBR SBL_SBT_SBR 


LOS C C 
Approach Delay 23.9 22.6 
Approach LOS C C 
Queue Length 50th (ft) 273 140 
Queue Length 95th (ft) 278 204 
Internal Link Dist (ft) 26 44 52 128 
Turn Bay Length (ft) 

Base Capacity (vph) 1748 1486 
Starvation Cap Reductn 0 281 
Spillback Cap Reductn 1 428 
Storage Cap Reductn 0 0 
Reduced vic Ratio 0.62 0.71 


Area Type: Other 

Cycle Length: 100 

Actuated Cycle Length: 100 

Offset: 30 (30%), Referenced to phase 4:NBTL and 8:, Start of Green 
Natural Cycle: 55 

Control Type: Actuated-Coordinated 

Maximum vic Ratio: 0.65 


Intersection Signal Delay: 23.4 Intersection LOS: C 
Intersection Capacity Utilization 82.4% ICU Level of Service E 
Analysis Period (min) 15 
Splits and Phases: 22: Fellsway (Route 28) #4/Fellsway (Route 28) & Middlesex Avenue #6 
#22 #. 

+ 


ar “fo R 
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Wellington Circle Short-Term (A) 
2: Fellsway (Route 28) #4/Fellsway (Route 28) & Middlesex Avenue #6 Weekday AM 


NO 


Approach Delay 


Queue Length 50th (ft) 


Internal Link Dist (ft) 


Base Capacity (vph) 


Spilloack Cap Reductn 


Reduced v/c Ratio 
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Wellington Circle 


24: Fellsway (Route 28) #2 & Mystic Valley Parkway (Route 16)/Mystic Valley ParkwaWeéPXdaytavil 6) #5 


Lane Group 

Lane Configurations 
Traffic Volume (vph) 
Future Volume (vph) 
Ideal Flow (vphpl) 
Lane Width (ft) 
Grade (%) 

Storage Length (ft) 
Storage Lanes 
Taper Length (ft) 
Satd. Flow (prot) 

Fit Permitted 

Satd. Flow (perm) 
Right Turn on Red 
Satd. Flow (RTOR) 
Link Speed (mph) 
Link Distance (ft) 
Travel Time (s) 
Confl. Peds. (#/hr) 
Confl. Bikes (#/hr) 
Peak Hour Factor 
Growth Factor 
Heavy Vehicles (%) 
Bus Blockages (#/hr) 
Parking (#/hr) 
Mid-Block Traffic (%) 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Turn Type 

Protected Phases 
Permitted Phases 
Detector Phase 
Switch Phase 
Minimum Initial (s) 
Minimum Split (s) 
Total Split (s) 

Total Split (%) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 
Lead/Lag 

Lead-Lag Optimize? 
Recall Mode 

Act Effct Green (s) 
Actuated g/C Ratio 
vic Ratio 

Control Delay 
Queue Delay 

Total Delay 


01/13/2023 
McMahon Associates 


FA+-ry fT Xa Ff ev 4 
EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR 
+44 ttt ff 
0 0 0 0 1025 0 0 0 0 0 2270 86 
0 0 0 0 1025 0 0 0 0 0 2270 86 
1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 
12 12 12 12 11 12 12 12 12 12 12 14 
0% 0% 0% 0% 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 1 
25 25 25 25 
0 0 0 0 4916 0 0 0 0 0 6471 = 1723 
0 0 0 0 4916 0 0 0 0 0 6471 #1606 
No No Yes No No 
30 30 30 30 
407 260 1114 300 
9.3 5.9 2.5 6.8 
18 
0.92 0.92 0.92 0.95 0.95 0.95 0.92 0.92 0.92 0.99 0.99 0.99 
100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 
0% 0% 0% 0% 2% 0% 0% 0% 0% 0% 1% 0% 
0 0 0 0 0 0 0 0 0 0 0 0 
0% 0% 0% 0% 
0 0 0 0 1079 0 0 0 0 0 2293 87 
NA NA Perm 
6 7 
7 
6 7 7 
5.0 5.0 5.0 
24.0 19.5 19.5 
62.0 38.0 38.0 
62.0% 38.0% 38.0% 
40 3.5 3.5 
1.0 6.5 6.5 
0.0 0.0 0.0 
5.0 10.0 10.0 
C-Max Max Max 
57.0 28.0 28.0 
0.57 0.28 0.28 
0.39 1.27 0.19 
3.8 155.1 26.6 
0.4 0.9 0.0 
4.2 156.0 26.6 


Short-Term (A) 
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Wellington Circle Short-Term (A) 
24: Fellsway (Route 28) #2 & Mystic Valley Parkway (Route 16)/Mystic Valley ParkwaWeéPXdaytavl 6) #5 


Lane Group C1 @2 @4 @9 
LanefConfigurations 
Traffic Volume (vph) 
Future Volume (vph) 
Ideal Flow (vphpl) 
Lane Width (ft) 

Grade (%) 

Storage Length (ft) 
Storage Lanes 

Taper Length (ft) 

Satd. Flow (prot) 

Fit Permitted 

Satd. Flow (perm) 
Right Turn on Red 
Satd. Flow (RTOR) 
Link Speed (mph) 

Link Distance (ft) 
Travel Time (s) 

Confl. Peds. (#/hr) 
Confl. Bikes (#/hr) 
Peak Hour Factor 
Growth Factor 

Heavy Vehicles (%) 
Bus Blockages (#/hr) 
Parking (#/hr) 
Mid-Block Traffic (%) 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Turn Type 

Protected Phases 1 2 4 9 
Permitted Phases 
Detector Phase 


Switch Phase 

Minimum Initial (s) 5.0 5.0 5.0 5.0 
Minimum Split (s) 12.0 210 285 10.0 
Total Split (s) 240 21.0 380 17.0 
Total Split (%) 24% 21% 38% 17% 
Yellow Time (s) 4.0 4.0 4.0 3.5 
All-Red Time (s) 3.0 3.5 2.5 1.0 
Lost Time Adjust (s) 

Total Lost Time (s) 

Lead/Lag Lead Lag 
Lead-Lag Optimize? Yes Yes 
Recall Mode Max C-Max Max Max 
Act Effct Green (s) 

Actuated g/C Ratio 

vic Ratio 

Control Delay 

Queue Delay 

Total Delay 
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Wellington Circle Short-Term (A) 


24: Fellsway (Route 28) #2 & Mystic Valley Parkway (Route 16)/Mystic Valley ParkwaWeéPkdaytaVl 6) #5 
i a i ee er a ee A 


LOS A F C 
Approach Delay 4.2 151.3 
Approach LOS A F 

Queue Length 50th (ft) 32 ~553 41 
Queue Length 95th (ft) 37 #620 mé65 
Internal Link Dist (ft) 327 180 31 220 

Turn Bay Length (ft) 

Base Capacity (vph) 2802 1811 449 
Starvation Cap Reductn 1109 333 0 
Spillback Cap Reductn 0 422 0 
Storage Cap Reductn 0 0 0 
Reduced v/c Ratio 0.64 1.65 0.19 
Intersection Summary 
Area Type: Other 


Cycle Length: 100 

Actuated Cycle Length: 100 

Offset: 27 (27%), Referenced to phase 2:EBT and 6:, Start of Green 
Natural Cycle: 150 

Control Type: Actuated-Coordinated 

Maximum vic Ratio: 2.41 


Intersection Signal Delay: 105.4 Intersection LOS: F 
Intersection Capacity Utilization 65.2% ICU Level of Service C 
Analysis Period (min) 15 


~ Volume exceeds capacity, queue is theoretically infinite. 
Queue shown is maximum after two cycles. 

# 95th percentile volume exceeds capacity, queue may be longer. 
Queue shown is maximum after two cycles. 

m Volume for 95th percentile queue is metered by upstream signal. 


Splits and Phases: 24: Fellsway (Route 28) #2 & Mystic Valley Parkway (Route 16)/Mystic Valley Parkway (Route 16) #5 


#26 #26 #26 #26 
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Wellington Circle Short-Term (A) 


24: Fellsway (Route 28) #2 & Mystic Valley Parkway (Route 16)/Mystic Valley Parkway€Pkdaytav 6) #5 


Approach Delay 


Queue Length 50th (ft) 


Internal Link Dist (ft) 


Base Capacity (vph) 


Spilloack Cap Reductn 


Reduced v/c Ratio 
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Wellington Circle 


25: Fellsway Turn Lanes #1/Middlesex Avenue & Fellsway (Route 28) #4/Fellsway (RoWlesd2B)\& Mystic V: 


Lane Group 

Lane Configurations 
Traffic Volume (vph) 
Future Volume (vph) 
Ideal Flow (vphpl) 
Lane Width (ft) 
Grade (%) 

Storage Length (ft) 
Storage Lanes 
Taper Length (ft) 
Satd. Flow (prot) 

Fit Permitted 

Satd. Flow (perm) 
Right Turn on Red 
Satd. Flow (RTOR) 
Link Speed (mph) 
Link Distance (ft) 
Travel Time (s) 
Confl. Peds. (#/hr) 
Confl. Bikes (#/hr) 
Peak Hour Factor 
Growth Factor 
Heavy Vehicles (%) 
Bus Blockages (#/hr) 
Parking (#/hr) 
Mid-Block Traffic (%) 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Turn Type 
Protected Phases 
Permitted Phases 
Detector Phase 
Switch Phase 
Minimum Initial (s) 
Minimum Split (s) 
Total Split (s) 

Total Split (%) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 
Lead/Lag 

Lead-Lag Optimize? 
Recall Mode 

Act Effct Green (s) 
Actuated g/C Ratio 
vic Ratio 

Control Delay 
Queue Delay 

Total Delay 


01/13/2023 
McMahon Associates 


fee & my Rf 


WBT WBR 
+44 4 
946 514 
946 514 
1900 1900 
11 14 
0% 
0 
1 
*2190 1632 
4868 1632 
98 
30 
505 
11.5 
0.98 0.98 
100% 100% 
3% 5% 
0 0 
0% 
965 539 
NA custom 
6 10! 10! 
6 10 10 
5.0 
22.5 
42.0 
42.0% 
3.5 
1.0 
0.0 
45 
Max 
61.0 37.5 
0.61 0.38 
0.72 0.80 
17.6 33.2 
0.0 0.0 
17.6 33.2 


WBR2 


Yes 


NBL2 


i 

7 
1900 
12 


Yes 


0.87 
100% 
1% 

0 


0 
Split 
4 


4 
5.0 


28.0 
34.0 


34.0% 


40 
3.0 


Max 


NBL NBT 
Kh 4th 
19 184 
79 184 
1900 1900 
12 12 
0% 

0 

1 

25 
1537 = 4475 
0.950 0.999 
1537 4475 

125 
30 
81 
1.8 
0.87 0.87 
100% 100% 
1% 1% 
0 0 
0% 

10% 
90 453 
Split NA 
4 4 
6 10! 
4 4 
5.0 5.0 
28.0 28.0 
34.0 34.0 
34.0% 34.0% 
4.0 40 
3.0 3.0 
0.0 0.0 
7.0 7.0 
Max Max 
27.0 100.0 
0.27 1.00 
0.18 0.10 
0.5 0.0 
0.0 0.0 
0.5 0.0 


f 


NBR 


2 


Short-Term (A) 


@6 @9 
6 fe) 
5.0 5.0 
24.0 10.0 
24.0 24.0 
24% 24% 
4.0 3.5 
1.0 1.0 
Lag 

Yes 

C-Max Max 
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Wellington Circle Short-Term (A) 
25: Fellsway Turn Lanes #1/Middlesex Avenue & Fellsway (Route 28) #4/Fellsway (Roilesd2B)h& Mystic V: 


ee KOn sa t ff 
Lane Group WBL_SWBT_WBR_WBR2_NBL2__NBL__NBT NBR @2_—@6_— 9 


LOS C B C A 
Approach Delay 23.1 0.1 
Approach LOS C 

Queue Length 50th (ft) 151 145 253 0 0 
Queue Length 95th (ft) 197 201 + =#431 m0 m0 
Internal Link Dist (ft) 425 1 
Turn Bay Length (ft) 

Base Capacity (vph) 1714 1335 673 506 4475 
Starvation Cap Reductn 0 0 0 0 0 
Spillback Cap Reductn 556 0 0 0 0 
Storage Cap Reductn 0 0 0 0 0 
Reduced v/c Ratio 0.97 0.72 0.80 0.18 0.10 
Intersection Summary 
Area Type: Other 


Cycle Length: 100 

Actuated Cycle Length: 100 

Offset: 21 (21%), Referenced to phase 2:EBT and 6:, Start of Green 
Natural Cycle: 90 

Control Type: Actuated-Coordinated 

Maximum vic Ratio: 0.90 


Intersection Signal Delay: 19.1 Intersection LOS: B 
Intersection Capacity Utilization 49.7% ICU Level of Service A 
Analysis Period (min) 15 


* 


User Entered Value 

# 95th percentile volume exceeds capacity, queue may be longer. 
Queue shown is maximum after two cycles. 

m Volume for 95th percentile queue is metered by upstream signal. 

!_ Phase conflict between lane groups. 


Splits and Phases: 25: Fellsway Turn Lanes #1/Middlesex Avenue & Fellsway (Route 28) #4/Fellsway (Route 28) & Mystic Valley Parkway (Route 16) # 


#27 #27 #25 #27 
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Wellington Circle Short-Term (A) 


26: Fellsway (Route 28)/Fellsway (Route 28) #2 & Mystic Valley Parkway (Route 16) #@cé&déelway Turn | 


Lane Group EBT  EBR  SBL SBT SWL2 ~~ SWL 2 6 O7 
Lane Configurations Se ol H ht ha hel 

Traffic Volume (vph) 808 Sli 329 = 1941 42 1062 

Future Volume (vph) 808 517 329 = 1941 42 1062 

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 

Lane Width (ft) 11 16 12 12 12 12 

Grade (%) 0% 0% 0% 

Storage Length (ft) 200 0 0 

Storage Lanes 1 1 3 

Taper Length (ft) 25 25 

Satd. Flow (prot) 4775 1812 1493 4846 0 4938 

Fit Permitted 0.950 0.999 0.950 

Satd. Flow (perm) 4775 1812 81493 4846 0 4938 

Right Turn on Red No Yes 

Satd. Flow (RTOR) 207 

Link Speed (mph) 30 30 30 

Link Distance (ft) 391 111 270 

Travel Time (s) 8.9 2.5 6.1 

Confl. Peds. (#/hr) 14 

Confl. Bikes (#/hr) 

Peak Hour Factor 0.95 095 096 096 098 0.98 

Growth Factor 100% 100% 100% 100% 100% 100% 

Heavy Vehicles (%) 5% 1% 4% 1% 5% 3% 

Bus Blockages (#/hr) 0 0 0 0 0 0 

Parking (#/hr) 

Mid-Block Traffic (%) 0% 0% 0% 

Shared Lane Traffic (%) 10% 

Lane Group Flow (vph) 851 544 309 2056 OQ 1127 

Turn Type NA custom Split NA Prot Prot 

Protected Phases 29 9 4 4 1 1 2 6 7 
Permitted Phases 

Detector Phase 29 9 4 4 1 1 

Switch Phase 

Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 
Minimum Split (s) 10.0 285 285 120 120 21.0 240 19.5 
Total Split (s) 17.0 380 380 240 240 210 620 380 
Total Split (%) 17.0% 38.0% 38.0% 24.0% 240% 21% 62% 38% 
Yellow Time (s) 3.5 4.0 4.0 4.0 4.0 4.0 4.0 3.5 
All-Red Time (s) 1.0 2.5 2.5 3.0 3.0 3.5 1.0 6.5 
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 

Total Lost Time (s) 45 6.5 6.5 7.0 

Lead/Lag Lag Lead 

Lead-Lag Optimize? Yes Yes 

Recall Mode Max Max Max Max Max C-Max C-Max Max 
Act Effct Green (s) C02 OO MEOIIES) 17.0 

Actuated g/C Ratio 030 0.12 032 0.32 0.17 

vic Ratio 0.58 241 0.66 1.35 1.11 

Control Delay 31.3 668.6 1.6 171.5 87.1 

Queue Delay 0.0 0.0 40.9 0.1 0.6 

Total Delay 31.3 668.6 42.5 171.7 87.7 
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Wellington Circle Short-Term (A) 


26: Fellsway (Route 28)/Fellsway (Route 28) #2 & Mystic Valley Parkway (Route 16) #@cé&déelway Turn | 
LaneGroup EBT _EBR__SBL__SBT_SWI2__SWL_—@2_— HT 


LOS C F D F F 
Approach Delay 279.9 154.8 87.7 
Approach LOS F F F 
Queue Length 50th (ft) 167 9 ~575 4  ~640 ~253 
Queue Length 95th (ft) 210 #779 m4 m#429 #342 
Internal Link Dist (ft) 311 31 190 
Turn Bay Length (ft) 200 

Base Capacity (vph) 1456 226 470 =1526 1011 
Starvation Cap Reductn 0 0 176 62 113 
Spillback Cap Reductn 0 0 0 0 0 
Storage Cap Reductn 0 0 0 0 0 
Reduced v/c Ratio 0.58 2.41 1.05 1.40 1.26 
Intersection Summary 
Area Type: Other 


Cycle Length: 100 
Actuated Cycle Length: 100 
Offset: 27 (27%), Referenced to phase 2:EBT and 6:, Start of Green 
Natural Cycle: 150 
Control Type: Actuated-Coordinated 
Maximum vic Ratio: 2.41 
Intersection Signal Delay: 175.0 Intersection LOS: F 
Intersection Capacity Utilization 90.6% ICU Level of Service E 
Analysis Period (min) 15 
~ Volume exceeds capacity, queue is theoretically infinite. 
Queue shown is maximum after two cycles. 
# 95th percentile volume exceeds capacity, queue may be longer. 
Queue shown is maximum after two cycles. 
m Volume for 95th percentile queue is metered by upstream signal. 


Splits and Phases: 26: Fellsway (Route 28)/Fellsway (Route 28) #2 & Mystic Valley Parkway (Route 16) #3 & Fellsway Turn Lanes #1 


#26 #26 #26 #26 
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Wellington Circle 


27: Fellsway (Route 28) #4 & Mystic Valley Parkway (Route 16) #3/Revere Beach ParWiarsgeyRidute 16) 
- yr tN A 


Lane Group 

Lane Configurations 
Traffic Volume (vph) 
Future Volume (vph) 
Ideal Flow (vphpl) 
Lane Width (ft) 
Grade (%) 

Storage Length (ft) 
Storage Lanes 
Taper Length (ft) 
Satd. Flow (prot) 

Fit Permitted 

Satd. Flow (perm) 
Right Turn on Red 
Satd. Flow (RTOR) 
Link Speed (mph) 
Link Distance (ft) 
Travel Time (s) 
Confl. Peds. (#/hr) 
Confl. Bikes (#/hr) 
Peak Hour Factor 
Growth Factor 
Heavy Vehicles (%) 
Bus Blockages (#/hr) 
Parking (#/hr) 
Mid-Block Traffic (%) 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Turn Type 

Protected Phases 
Permitted Phases 
Detector Phase 
Switch Phase 
Minimum Initial (s) 
Minimum Split (s) 
Total Split (s) 

Total Split (%) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 
Lead/Lag 

Lead-Lag Optimize? 
Recall Mode 

Act Effct Green (s) 
Actuated g/C Ratio 
vic Ratio 

Control Delay 
Queue Delay 

Total Delay 
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= 


EBR 


Yes 


WBL WBT WBR 
0 0 0 
0 0 0 
1900 1900 1900 
12 12 12 
0% 
0 0 
0 0 
25 
0 0 0 
0 0 0 
Yes 
30 
357 
8.1 
0.92 0.92 0.92 
100% 100% 100% 
0% 0% 0% 
0 0 0 
0% 
0 0 0 


NBL 


0.96 
100% 
0% 1% 


0 493 


865 
custom 
94 


94 


Short-Term (A) 


SBL 


SBT 


kee = 


SBR 


Yes 
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Wellington Circle Short-Term (A) 
27: Fellsway (Route 28) #4 & Mystic Valley Parkway (Route 16) #3/Revere Beach ParWiarageyRidute 16) 


Lane Group 6 @9 10 
Lane Configurations 
Traffic Volume (vph) 
Future Volume (vph) 
Ideal Flow (vphpl) 
Lane Width (ft) 

Grade (%) 

Storage Length (ft) 
Storage Lanes 

Taper Length (ft) 

Satd. Flow (prot) 

Fit Permitted 

Satd. Flow (perm) 
Right Turn on Red 
Satd. Flow (RTOR) 
Link Speed (mph) 

Link Distance (ft) 
Travel Time (s) 

Confl. Peds. (#/hr) 
Confl. Bikes (#hr) 
Peak Hour Factor 
Growth Factor 

Heavy Vehicles (%) 
Bus Blockages (#/hr) 
Parking (#/hr) 
Mid-Block Traffic (%) 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Turn Type 

Protected Phases 6 9g 10 
Permitted Phases 
Detector Phase 


Switch Phase 

Minimum Initial (s) 5.0 5.0 5.0 
Minimum Split (s) 240 100 225 
Total Split (s) 240 240 42.0 
Total Split (%) 24% 24% 42% 
Yellow Time (s) 4.0 3.5 3.5 
All-Red Time (s) 1.0 1.0 1.0 
Lost Time Adjust (s) 

Total Lost Time (s) 

Lead/Lag Lag 
Lead-Lag Optimize? Yes 

Recall Mode C-Max Max Max 
Act Effct Green (s) 

Actuated g/C Ratio 

vic Ratio 

Control Delay 

Queue Delay 

Total Delay 
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Wellington Circle Short-Term (A) 
7: Fellsway (Route 28) #4 & Mystic Valley Parkway (Route 16) #3/Revere Beach ParWeaesge(Ridute 16) 
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Intersection Capacity Utilization 54.0% ICU Level of Service A 


* 


User Entered Value 


Queue shown is maximum after two cycles. 


Splits and Phases: (Route 16) #3/Revere Beach Parkway (Route 16) 


+27 
—02 (R fo9 


27: Fellsway (Route 28) 


#4 & Mystic Valley Parkway 
#27 


Lien R Fo 
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Wellington Circle Short-Term (A) 


27: Fellsway (Route 28) #4 & Mystic Valley Parkway (Route 16) #3/Revere Beach ParWarsgeyRidute 16) 


Approach Delay 


Queue Length 50th (ft) 


Internal Link Dist (ft) 


Base Capacity (vph) 


Spilloack Cap Reductn 


Reduced v/c Ratio 
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Wellington Circle 


1: Mystic Valley Parkway (Route 16) & Commercial Street 


Lane Group 

Lane Configurations 
Traffic Volume (vph) 
Future Volume (vph) 
Ideal Flow (vphpl) 
Lane Width (ft) 
Grade (%) 

Storage Length (ft) 
Storage Lanes 
Taper Length (ft) 
Satd. Flow (prot) 

Fit Permitted 

Satd. Flow (perm) 
Right Turn on Red 
Satd. Flow (RTOR) 
Link Speed (mph) 
Link Distance (ft) 
Travel Time (s) 
Confl. Peds. (#/hr) 
Confl. Bikes (#/hr) 
Peak Hour Factor 
Growth Factor 
Heavy Vehicles (%) 
Bus Blockages (#/hr) 
Parking (#/hr) 
Mid-Block Traffic (%) 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Turn Type 

Protected Phases 
Permitted Phases 
Detector Phase 
Switch Phase 
Minimum Initial (s) 
Minimum Split (s) 
Total Split (s) 

Total Split (%) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 
Lead/Lag 

Lead-Lag Optimize? 
Recall Mode 

Act Effct Green (s) 
Actuated g/C Ratio 
vic Ratio 

Control Delay 
Queue Delay 

Total Delay 
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8.0 
13.0 
16.0 

14.5% 

40 

1.0 


Lead 


None 


A 


— 


8.0 
13.0 
55.0 

50.0% 

4.0 

1.0 


Lag 


Min 


8.0 
13.0 
55.0 

50.0% 


S \ 
WBR SBL SBR 
F | ff 
63 153 133 
63 153 133 
1900 1900 1900 
12 11 11 
0% 
40 0 200 
1 1 1 
25 
1538 1544 1501 
0.950 
1538 1544 1501 
Yes Yes 
17 151 
30 
822 
18.7 
0.97 0.88 0.88 
100% 100% 100% 
5% 13% 4% 
0 0 0 
0% 
65 174 151 
Perm Prot Prot 
4 4 
2 
2 4 4 
8.0 8.0 8.0 
13.0 13.0 13.0 
55.0 19.0 19.0 
50.0% 17.3% 17.3% 
4.0 4.0 4.0 
1.0 1.0 1.0 
0.0 0.0 0.0 
5.0 5.0 5.0 
Lag 
Min’ None None 
37.2 14.6 14.6 
0.46 0.18 0.18 
0.09 0.62 0.38 
12.4 50.0 11.0 
0.0 0.0 0.0 
12.4 50.0 11.0 


None 


Short-Term (A) 


Weekday AM 
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Wellington Circle Short-Term (A) 
: Mystic Valley Parkway (Route 16) & Commercial Street Weekday AM 
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Base Capacity (vph) 2543-2773 2228 1034 307 420 


Spillback Cap Reductn 0 0 
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Control Type: Actuated-Uncoordinated 


Intersection Signal Delay: 19.3 Intersection LOS: B 


Analysis Period (min) 15 


Queue shown is maximum after two cycles. 


wn 


plits and Phases: 


$ 


1: Mystic Valley Parkway (Route 16) & Commercial Street 


bos 


Wellington Circle Short-Term (A) 


8: Rivers Edge Drive & Rivers Edge Drive WB Ramps Weekday AM 
rk tes 

Lane Group WBL WBR  NBI NBR SBL__ SBT @9 

Lane Configurations 5 tf *#bh 5 # 

Traffic Volume (vph) 171 227 439 74 417 633 

Future Volume (vph) 171 227 439 74 417 633 

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 

Lane Width (ft) 11 12 12 12 12 14 

Grade (%) 0% 0% 0% 

Storage Length (ft) 85 0 0 0 

Storage Lanes 1 1 0 1 

Taper Length (ft) 200 25 

Satd. Flow (prot) 1544 1509 3239 0 1703 1949 

Fit Permitted 0.950 0.234 

Satd. Flow (perm) 1544 1509 3239 0 419 1949 

Right Turn on Red Yes No 

Satd. Flow (RTOR) 236 

Link Speed (mph) 30 30 30 

Link Distance (ft) 538 273 339 

Travel Time (s) 12.2 6.2 7.7 


Confl. Peds. (#/hr) 
Confl. Bikes (#/hr) 


Peak Hour Factor 0.96 096 084 084 088 0.88 

Growth Factor 100% 100% 100% 100% 100% 100% 

Heavy Vehicles (%) 13% T% 1% 21% 6% 4% 

Bus Blockages (#/hr) 0 0 0 0 0 0 

Parking (#/hr) 

Mid-Block Traffic (%) 0% 0% 0% 

Shared Lane Traffic (%) 

Lane Group Flow (vph) 178 236 611 0 474 719 

Turn Type Prot _ pttov NA pm+tpt NA 
Protected Phases 3 31 2 1 6 g 
Permitted Phases 6 

Detector Phase 3 31 2 1 6 

Switch Phase 

Minimum Initial (s) 5.0 10.0 6.0 10.0 7.0 
Minimum Split (s) 12.0 17.0 12.0 17.0 30.0 
Total Split (s) 32.0 32.0 18.0 50.0 30.0 
Total Split (%) 28.6% 28.6% 16.1% 446% 27% 
Yellow Time (s) 40 40 3.0 4.0 2.0 
All-Red Time (s) 3.0 3.0 3.0 3.0 3.0 
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 

Total Lost Time (s) 70 7.0 6.0 7.0 
Lead/Lag Lag Lead 

Lead-Lag Optimize? Yes Yes 

Recall Mode None Min None Min None 
Act Effct Green (s) (er sad ier 39.9 38.9 
Actuated g/C Ratio 0.22 047 0.26 0.54 0.52 

vic Ratio 0.51 0.28 0.71 1.07 0.71 

Control Delay 33.6 27 = 32.5 82.1 22.2 

Queue Delay 0.0 0.0 0.0 0.0 0.0 

Total Delay 33.6 27 =32.5 82.1 22.2 
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Wellington Circle Short-Term (A) 
8: Rivers Edge Drive & Rivers Edge Drive WB Ramps Weekday AM 
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Internal Link Dist (ft) 458 193 259 
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Control Type: Actuated-Uncoordinated 


Intersection Signal Delay: 36.7 Intersection LOS: D 


Analysis Period (min) 15 


Queue shown is maximum after two cycles. 


Queue shown is maximum after two cycles. 


Splits and Phases: _ 8: Rivers Edge Drive & Rivers Edge Drive WB Ramps 
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Wellington Circle 


11: Fellsway (Route 28) & Riverside Avenue 


Lane Group 

Lane Configurations 
Traffic Volume (vph) 
Future Volume (vph) 
Ideal Flow (vphpl) 
Lane Width (ft) 
Grade (%) 

Storage Length (ft) 
Storage Lanes 
Taper Length (ft) 
Satd. Flow (prot) 

Fit Permitted 

Satd. Flow (perm) 
Right Turn on Red 
Satd. Flow (RTOR) 
Link Speed (mph) 
Link Distance (ft) 
Travel Time (s) 
Confl. Peds. (#/hr) 
Confl. Bikes (#/hr) 
Peak Hour Factor 
Growth Factor 
Heavy Vehicles (%) 
Bus Blockages (#/hr) 
Parking (#/hr) 
Mid-Block Traffic (%) 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Turn Type 

Protected Phases 
Permitted Phases 
Detector Phase 
Switch Phase 
Minimum Initial (s) 
Minimum Split (s) 
Total Split (s) 

Total Split (%) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 
Lead/Lag 

Lead-Lag Optimize? 
Recall Mode 

Act Effct Green (s) 
Actuated g/C Ratio 
vic Ratio 

Control Delay 
Queue Delay 

Total Delay 
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12.0 
19.0 
27.0 
19.3% 


Yes 


12.0 
19.0 
27.0 
19.3% 


“\ ¥) 

WBR  NBU 

) | 

fe) | 

1900 1900 

12 10 
0 
0 

0 0 

0 0 
Yes 

0.92 0.92 

100% 100% 

44% 2% 

0 0 

0 0 

Prot 

4 

4 

8.0 

13.0 

20.0 

14.3% 

4.0 

1.0 

None 


8.0 
13.0 
20.0 

14.3% 


Short-Term (A) 


Weekday AM 
pm Ss 
NBR SBU SBL 

ki 
7 12 46 
7 12 46 
1900 1900 1900 
11 10 10 
0 120 
0 1 
40 
0 0 1685 
0.950 
0 0 1685 
Yes 
0.92 0.93 0.93 
100% 100% 100% 
11% 0% 0% 
0 0 0 
0 0 62 

Prot Prot 

4 4 

4 4 

8.0 8.0 

13.0 13.0 

20.0 20.0 

14.3% 14.3% 

4.0 4.0 

1.0 1.0 

0.0 
5.0 
None None 
15.4 
0.13 
0.28 
54.7 
0.0 
54.7 
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Wellington Circle 


11: Fellsway (Route 28) & Riverside Avenue 


Lane Group 
Lane'fonfigurations 
Traffic Volume (vph) 
Future Volume (vph) 
Ideal Flow (vphpl) 
Lane Width (ft) 
Grade (%) 

Storage Length (ft) 
Storage Lanes 
Taper Length (ft) 
Satd. Flow (prot) 

Fit Permitted 

Satd. Flow (perm) 
Right Turn on Red 
Satd. Flow (RTOR) 
Link Speed (mph) 
Link Distance (ft) 
Travel Time (s) 
Confl. Peds. (#/hr) 
Confl. Bikes (#/hr) 
Peak Hour Factor 
Growth Factor 
Heavy Vehicles (%) 
Bus Blockages (#/hr) 
Parking (#/hr) 
Mid-Block Traffic (%) 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Turn Type 

Protected Phases 
Permitted Phases 
Detector Phase 
Switch Phase 
Minimum Initial (s) 
Minimum Split (s) 
Total Split (s) 

Total Split (%) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 
Lead/Lag 

Lead-Lag Optimize? 
Recall Mode 

Act Effct Green (s) 
Actuated g/C Ratio 
vic Ratio 

Control Delay 
Queue Delay 

Total Delay 
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Short-Term (A) 


Weekday AM 
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Wellington Circle Short-Term (A) 
1: Fellsway (Route 28) & Riverside Avenue Weekday AM 
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Control Type: Semi Act-Uncoord 


Intersection Signal Delay: 49.7 Intersection LOS: D 


Analysis Period (min) 15 


Queue shown is maximum after two cycles. 


plits and Phases: 11: Fellsway (Route 28) & Riverside Avenue 


tho: 


Wellington Circle Short-Term (A) 
11: Fellsway (Route 28) & Riverside Avenue Weekday AM 


i 


Approach Delay 29.1 


Queue Length 50th (ft) 244 


NO 
co 


Internal Link Dist (ft) 434 


Base Capacity (vph) 1434 848 


Spilloack Cap Reductn 0 0 


Reduced v/c Ratio 0.70 0.46 
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Wellington Circle 


13: Fellsway (Route 28) & Presidents Landin 


Lane Group 

Lane Configurations 
Traffic Volume (vph) 
Future Volume (vph) 
Ideal Flow (vphpl) 
Lane Width (ft) 
Grade (%) 

Storage Length (ft) 
Storage Lanes 
Taper Length (ft) 
Satd. Flow (prot) 

Fit Permitted 

Satd. Flow (perm) 
Right Turn on Red 
Satd. Flow (RTOR) 
Link Speed (mph) 
Link Distance (ft) 
Travel Time (s) 
Confl. Peds. (#/hr) 
Confl. Bikes (#/hr) 
Peak Hour Factor 
Growth Factor 
Heavy Vehicles (%) 
Bus Blockages (#/hr) 
Parking (#/hr) 
Mid-Block Traffic (%) 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Turn Type 

Protected Phases 
Permitted Phases 
Detector Phase 
Switch Phase 
Minimum Initial (s) 
Minimum Split (s) 
Total Split (s) 

Total Split (%) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 
Lead/Lag 

Lead-Lag Optimize? 
Recall Mode 

Act Effct Green (s) 
Actuated g/C Ratio 
vic Ratio 

Control Delay 
Queue Delay 

Total Delay 


01/13/2023 
McMahon Associates 


WBL WBR 
j id 
133 29 
133 29 
1900 1900 
16 16 
0% 
0 0 
1 1 
25 
2006 1760 
0.950 
2006 1760 
Yes 
17 
30 
372 
8.5 
0.92 0.92 
100% 100% 
2% 4% 
0 0 
0% 
145 32 
Prot custom 
2 2 
3 
2 2 
6.0 6.0 
11.0 11.0 
25.0 25.0 
25.0% 25.0% 
3.0 3.0 
2.0 2.0 
0.0 0.0 
5.0 5.0 
None None 
13.4 43.4 
0.13 0.43 
0.54 0.04 
47.3 9.2 
0.0 0.0 
47.3 9.2 


NBR SBU 

123 3 

123 3 

1900 1900 

12 12 
0 
0 

0 0 

0 0 
Yes 
7 

0.97 0.87 

100% 100% 

5% 0% 

0 0 

0 0 

Prot 

3 

3 

6.0 

11.0 

30.0 

30.0% 

3.0 

2.0 

None 


Short-Term (A) 


Weekday AM 
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Wellington Circle Short-Term (A) 
3: Fellsway (Route 28) & Presidents Landin Weekday AM 
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Intersection Capacity Utilization 75.7% ICU Level of Service D 


m Volume for 95th percentile queue is metered by upstream signal. 


plits and Phases: 13: Fellsway (Route 28) & Presidents Landing 


toi 


| 


@2 


Wellington Circle Short-Term (A) 


3: Station Landing & Revere Beach Parkway (Route 16 Weekday AM 
>~~7y rin Pe 

Movement EBT EBR  WBL  WBT NBL NBR 

Lane Configurations ttth i 

Traffic Volume (veh/h) 1788 300 0 0 0 90 

Future Volume (Veh/h) 1788 300 0 0 0 90 

Sign Control Free Free Stop 

Grade 0% 0% 0% 

Peak Hour Factor 0.97 O97 092 092 075 £0.75 

Hourly flow rate (vph) 1382 309 0 0 0 120 

Pedestrians 4 

Lane Width (ft) 16.0 

Walking Speed (ft/s) 3.5 

Percent Blockage 1 

Right turn flare (veh) 

Median type None None 

Median storage veh) 

Upstream signal (ft) 357 

pX, platoon unblocked 0.88 0.88 0.88 

vC, conflicting volume 1695 1540 504 


vC1, stage 1 conf vol 
vC2, stage 2 conf vol 


vCu, unblocked vol 1099 923 0 
tC, single (s) 41 6.8 6.9 
tC, 2 stage (s) 

tF (s) 2.2 3.5 3.3 
p0 queue free % 100 100 87 
cM capacity (veh/h) 562 238 953 
Direction, Lane # EB 1 EB2 E—EB3 EB4_ NB1 

Volume Total 395 395 395 506 120 

Volume Left 0 0 0 0 0 

Volume Right 0 0 0 309 120 

cSH 1700 ~=1700 1700 1700 953 

Volume to Capacity 0.23 023 023 030 0.13 

Queue Length 95th (ft) 0 0 0 0 11 

Control Delay (s) 0.0 0.0 0.0 0.0 9.3 

Lane LOS A 
Approach Delay (s) 0.0 9.3 
Approach LOS A 
Intersection Summary 

Average Delay 0.6 

Intersection Capacity Utilization 36.8% ICU Level of Service A 
Analysis Period (min) 15 
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Wellington Circle 
4: Constitution Way & Revere Beach Parkway (Route 16 


Short-Term (A) 


> y fF TAN 
Movement EBT EBR  WBL  WBT _ NBL 
Lane Configurations ttth tttt 
Traffic Volume (veh/h) 1897 33 0 2505 0 
Future Volume (Veh/h) 1897 33 0 2505 0 
Sign Control Free Free Stop 
Grade 0% 0% 0% 
Peak Hour Factor 095 095 098 098 075 0.75 
Hourly flow rate (vph) 1498 35 0 1917 0 112 
Pedestrians 5) 
Lane Width (ft) 16.0 
Walking Speed (ft/s) 3.5 
Percent Blockage 1 
Right turn flare (veh) 
Median type None None 
Median storage veh) 
Upstream signal (ft) 626 
pX, platoon unblocked 1.00 1.00 1.00 
vC, conflicting volume 1538 2000 397 
vC1, stage 1 conf vol 
vC2, stage 2 conf vol 
vCu, unblocked vol 1519 1982 373 
tC, single (s) 41 6.8 7.1 
tC, 2 stage (s) 
tF (s) 2.2 3.5 3.4 
p0 queue free % 100 100 81 
cM capacity (veh/h) 441 54 596 
Direction, Lane # EB1  EB2 EB3 EB4 WB1 WB2 WB3 WB4 _ NB1 
Volume Total 428 428 428 249 479 479 479 479 112 
Volume Left 0 0 0 0 0 0 0 0 0 
Volume Right 0 0 0 35 0 0 0 0 112 
cSH 1700 1700 1700 1700 1700 1700 1700 #1700 596 
Volume to Capacity 0.25 0.25 025 015 028 028 0.28 0.28 0.19 
Queue Length 95th (ft) 0 0 0 0 0 0 0 0 17 
Control Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 12.4 
Lane LOS B 
Approach Delay (s) 0.0 0.0 12.4 
Approach LOS B 
Intersection Summary 
Average Delay 0.4 
Intersection Capacity Utilization 33.0% ICU Level of Service A 
Analysis Period (min) 15 
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Wellington Circle 


5: Revere Beach Parkway (Route 16) & Brainard Avenue 


Movement 

Lane Configurations 
Traffic Volume (veh/h) 
Future Volume (Veh/h) 
Sign Control 

Grade 

Peak Hour Factor 
Hourly flow rate (vph) 
Pedestrians 

Lane Width (ft) 
Walking Speed (ft/s) 
Percent Blockage 
Right turn flare (veh) 
Median type 

Median storage veh) 
Upstream signal (ft) 
pX, platoon unblocked 
vC, conflicting volume 
vC1, stage 1 conf vol 
vC2, stage 2 conf vol 
vCu, unblocked vol 
tC, single (s) 

tC, 2 stage (s) 

tF (s) 

p0 queue free % 

cM capacity (veh/h) 


Direction, Lane # 
Volume Total 
Volume Left 
Volume Right 

cSH 

Volume to Capacity 
Queue Length 95th (ft) 
Control Delay (s) 
Lane LOS 
Approach Delay (s) 
Approach LOS 


Intersection Summary 
Average Delay 


Intersection Capacity Utilization 


Analysis Period (min) 


01/13/2023 
McMahon Associates 


0.94 


None 


766 


EB 2 
405 
0 

0 
1700 
0.24 
0 
0.0 


15 


- A WN of 
WBT WBR SBL SBR 
44 ff f 
2580 53 0 243 
2580 53 0 243 
Free Stop 
0% 0% 
0.82 0.82 0.61 0.61 
2360 65 0 398 
11 
15.0 
3.5 
1 
None 
2776 798 
2776 798 
6.8 7.0 
3.5 3.4 
100 0 
16 317 
EB3 EB4 WB1 WB2 WB3 
405 405 787 787 787 
0 0 0 0 0 
0 0 0 0 0 
1700 1700 1700 1700 #1700 
0.24 0.24 0.46 0.46 0.46 
0 0 0 0 0 
0.0 0.0 0.0 0.0 0.0 
0.0 
515 
59.1% ICU Level of Service 


WB4 SB1 
65 398 

0 0 

65 398 
1700 317 
0.04 = 1.26 
0 458 
0.0 173.2 
F 

173.2 

F 

B 


Short-Term (A) 


Synchro 11 Report 


Wellington Circle Short-Term (A) 


9: Rivers Edge Drive & Revere Beach Parkway EB Ramps Weekday AM 
Intersection 
Int Delay, s/veh 1.8 
Movement EBT EBR WBL WBT NBL NBR 
Lane Configurations - fF HR Hh ol 
Traffic Vol, veh/h 379 425 207 513 0 0 
Future Vol, veh/h 379 425 207 513 0 0 
Conflicting Peds, #/hr 0 0 0 0 0 0 
Sign Control Free Free Free Free Stop Stop 
RT Channelized - None - Free - None 
Storage Length - 0 150 - - 0 
Veh in Median Storage, # 0 - - 0 0 - 
Grade, % 0 - - 0 0 - 
Peak Hour Factor Me 8 8 bi 2 ep 
Heavy Vehicles, % 7 5 9g ] 0 0 
Mvmt Flow 412 462 249 618 0 0 
Major/Minor Major1 Major2 Minor 
Conflicting Flow All 0 0 874 0 - 412 
Stage 1 - - - - - - 
Stage 2 - - - - - : 
Critical Hdwy - - 4.235 - - 62 


Critical Hdwy Stg 1 
Critical Hdwy Stg 2 - - - g g i 
Follow-up Hdwy - - 2.2855 - - 3.3 


Pot Cap-1 Maneuver - - 734 - 0 644 
Stage 1 - - - - 0 - 
Stage 2 - - - - 0 

Platoon blocked, % - - - 

Mov Cap-1 Maneuver - - 734 - - 644 

Mov Cap-2 Maneuver - - - - - - 
Stage 1 
Stage 2 

Approach EB WB NB 

HCM Control Delay, s 0 3.6 0 

HCM LOS A 


Minor Lane/Major Mvmt NBLni EBT EBR WBL WBT 


Capacity (veh/h) - - - 7134 - 

HCM Lane V/C Ratio - - - 0.34 - 

HCM Control Delay (s) 0 - - 12.4 

HCM Lane LOS A - - B 

HCM 95th %tile Q(veh) - - oles) 
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Wellington Circle Short-Term (A) 


28: Wellington Station Driveway & Revere Beach Parkway EB Ramps Weekday AM 
Intersection 
Int Delay, s/veh 1.3 
Movement EBT EBR WBL WBT NBL NBR 
Lane Configurations # + HF FF 
Traffic Vol, veh/h 379 0 0 664 56 44 
Future Vol, veh/h 379 0 0 664 56 44 
Conflicting Peds, #/hr 0 0 0 0 0 0 
Sign Control Free Free Free Free Stop Stop 
RT Channelized - None - None - None 
Storage Length - - - - 0 0 
Veh in Median Storage, # 0 - - 0 0 - 
Grade, % 0 - - 0 0 - 
Peak Hour Factor M2 8 8 Gi Oe ep 
Heavy Vehicles, % i) 2 2 5 20 20 
Mvmt Flow 412 0 0 800 = 61 48 
Major/Minor Major1 Major2 Minor 
Conflicting Flow All 0 - - - 812 412 
Stage 1 - - - - 412 - 
Stage 2 - - - - 400 - 
Critical Hdwy - - - = @8 8 
Critical Hdwy Stg 1 - - - - 57 - 
Critical Hdwy Stg 2 - - - - 6.1 - 
Follow-up Hdwy - - - - 369 3.49 
Pot Cap-1 Maneuver - 0 0 - 303 595 
Stage 1 - 0 0 - 623 - 
Stage 2 - 0 0 - 604 
Platoon blocked, % - - 

Mov Cap-1 Maneuver - - - - 303 595 
Mov Cap-2 Maneuver - - - - 303 - 
Stage 1 - - - - 623 
Stage 2 - - - - 604 
Approach EB WB NB 
HCM Control Delay, s 0 0 16.2 
HCM LOS C 


Minor Lane/Major Mvmt NBLni NBLn2 EBT WBT 


Capacity (veh/h) 303 595 - 

HCM Lane VIC Ratio 0.201 0.08 - 

HCM Control Delay (s) 19.8 11.6 

HCM Lane LOS C B 

HCM 95th %tile Q(veh) 07 0.3 
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Wellington Circle Short-Term (A) 


10: Middlesex Avenue & Middlesex Avenue #6/9th Street Weekday AM 
Intersection 
Int Delay, s/veh 29 
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL_ SBT SBR 
Lane Configurations ol b 5 od 
Traffic Vol, veh/h 0 0 0 0 0 689 0 207 ~~ 11 19 0 844 
Future Vol, veh/h 0 0 0 0 0 89 0 207 11 19 0 844 
Conflicting Peds, #/hr 0 0 0 0 0 24 18 0 3 3&8 0 18 
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free 
RT Channelized - - None - - None - - None - - Free 
Storage Length - - - - - 0 - - - 50 - 50 
Veh in Median Storage, #  - 1 - - 0 - - 0 : ; 0 : 
Grade, % - 0 - - 0 - - 0 - - - 
Peak Hour Factor 92 9 9 9 9 9 84 84 84 91 91 91 
Heavy Vehicles, % 0 0 0 0 5 4 0 8 13 10 0 2 
Mvmt Flow 0 0 0 0 0 94 0 246 #13 = 21 0 927 
Major/Minor Minor Major1 
Conflicting Flow All - - 310 - 0 0 

Stage 1 - - - 

Stage 2 - - - 
Critical Hdwy - - 6.24 


Critical Hdwy Stg 1 
Critical Hdwy Stg 2 g g z 
Follow-up Hdwy - - 3.336 


Pot Cap-1 Maneuver 0 0 1 0 
Stage 1 0 0 - 0 
Stage 2 0 0 : 0 

Platoon blocked, % 

Mov Cap-1 Maneuver 0 702 

Mov Cap-2 Maneuver - 0 - 

Stage 1 - 0 
Stage 2 - 0 

Approach WB NB 

HCM Control Delay, s 10.9 0 

HCM LOS B 


Minor Lane/Major Mvmt NBT NBRWBLn1 


Capacity (veh/h) - - 702 
HCM Lane VIC Ratio - - 0.133 
HCM Control Delay (s) - - 10.9 
HCM Lane LOS - - B 
HCM 95th %tile Q(veh) - - 05 
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Wellington Circle 


12: Fellsway (Route 28) & Earhart Landin 


eo | 
Movement WBL WBR __ NBT 
Lane Configurations f ttt 
Traffic Volume (veh/h) 0 48 1247 
Future Volume (Veh/h) 0 48 1247 
Sign Control Stop Free 
Grade 0% 0% 
Peak Hour Factor 0.79 079 0,98 
Hourly flow rate (vph) 0 61 954 
Pedestrians 
Lane Width (ft) 
Walking Speed (ft/s) 
Percent Blockage 
Right turn flare (veh) 
Median type None 
Median storage veh) 
Upstream signal (ft) 430 
pX, platoon unblocked 0.94 0.94 
vC, conflicting volume 2118 258 
vC1, stage 1 conf vol 
vC2, stage 2 conf vol 
vCu, unblocked vol 1880 0 
tC, single (s) 6.8 6.9 
tC, 2 stage (s) 
tF (s) 3.5 3.3 
p0 queue free % 100 94 
cM capacity (veh/h) 61 1028 
Direction, Lane # WB1  NB1 NB2 
Volume Total 61 273 273 
Volume Left 0 0 0 
Volume Right 61 0 0 
cSH 1028 1700 1700 
Volume to Capacity 0.06 016 0.16 
Queue Length 95th (ft) 5) 0 0 
Control Delay (s) 8.7 0.0 0.0 
Lane LOS A 
Approach Delay (s) 8.7 0.0 
Approach LOS A 
Intersection Summary 
Average Delay 0.1 
Intersection Capacity Utilization 68.3% 
Analysis Period (min) ils 
01/13/2023 


McMahon Associates 


NBR SBL SBT 
+44 

39 0 3363 
39 0 3363 
Free 


0.98 0.98 0.98 


None 


ICU Level of Service 


Short-Term (A) 
Weekday AM 
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Wellington Circle Study 
21: Fellsway (Route 28) #2 & Middlesex Avenue #6 


Lane Group 

Lane Configurations 
Traffic Volume (vph) 
Future Volume (vph) 
Ideal Flow (vphpl) 
Lane Width (ft) 
Grade (%) 

Storage Length (ft) 
Storage Lanes 
Taper Length (ft) 
Satd. Flow (prot) 

Fit Permitted 

Satd. Flow (perm) 
Right Turn on Red 
Satd. Flow (RTOR) 
Link Speed (mph) 
Link Distance (ft) 
Travel Time (s) 
Confl. Peds. (#/hr) 
Confl. Bikes (#/hr) 
Peak Hour Factor 
Growth Factor 
Heavy Vehicles (%) 
Bus Blockages (#/hr) 
Parking (#/hr) 
Mid-Block Traffic (%) 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Turn Type 

Protected Phases 
Permitted Phases 
Detector Phase 
Switch Phase 
Minimum Initial (s) 
Minimum Split (s) 
Total Split (s) 

Total Split (%) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 
Lead/Lag 

Lead-Lag Optimize? 
Recall Mode 

Act Effct Green (s) 
Actuated g/C Ratio 
vic Ratio 

Control Delay 
Queue Delay 

Total Delay 


01/13/2023 
McMahon Associates 


Yes 


+44 
0 0 846 
0 0 846 


0 0 
0 0 
25 
0 0 5136 
0 0 5136 
Yes 
30 
185 
4.2 


0.92 0.98 0.98 
100% 100% 100% 
0% 0% 1% 


@2 


Max 


4 


C-Max 


Short-Term (A) 


Weekday PM 
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Wellington Circle Study Short-Term (A) 
21: Fellsway (Route 28) #2 & Middlesex Avenue #6 Weekday PM 


eo ft 2 et 
Lane Group ___WBL_WBR NBT NBR SBL__SBT__@2_ oe 


LOS A A 
Approach Delay 1.9 8.7 
Approach LOS A A 
Queue Length 50th (ft) 2 83 
Queue Length 95th (ft) 0 104 
Internal Link Dist (ft) 26 220 105 
Turn Bay Length (ft) 
Base Capacity (vph) 1206 3210 
Starvation Cap Reductn 114 0 
Spillback Cap Reductn 17 253 
Storage Cap Reductn 0 0 
Reduced vic Ratio 0.60 0.29 
Intersection Summary 
Area Type: Other 
Cycle Length: 100 
Actuated Cycle Length: 100 
Offset: 73 (73%), Referenced to phase 4:NBTL and 8:, Start of Green 
Natural Cycle: 55 
Control Type: Actuated-Coordinated 
Maximum vic Ratio: 0.62 
Intersection Signal Delay: 5.8 Intersection LOS: A 
Intersection Capacity Utilization 77.2% ICU Level of Service D 
Analysis Period (min) 15 
Splits and Phases: 21: Fellsway (Route 28) #2 & Middlesex Avenue #6 

#22 #22 

— 


@2 04 (R 
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Wellington Circle Study 
22: Fellsway (Route 28) #4/Fellsway (Route 28) & Middlesex Avenue #6 


Short-Term (A) 
Weekday PM 


Lane Group EBL EBT EBR  WBL WBI WBR NBL NBT NBR SBL_ SBI __ SBR 
Lane Configurations +b dt 

Traffic Volume (vph) 0 0 0 0 433 78 40 1209 0 0 0 0 
Future Volume (vph) 0 0 0 0 433 78 40 1209 0 0 0 0 
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 
Lane Width (ft) 12 12 12 12 16 12 12 12 12 12 12 12 
Grade (%) 0% 0% 0% 0% 

Storage Length (ft) 0 0 0 0 0 0 0 0 
Storage Lanes 0 0 0 0 0 0 0 0 
Taper Length (ft) 25 25 25 25 

Satd. Flow (prot) 0 0 0 0 3976 0 0 3540 0 0 0 0 
Fit Permitted 0.998 

Satd. Flow (perm) 0 0 0 0 3976 0 0 3540 0 0 0 0 
Right Turn on Red Yes Yes Yes Yes Yes 
Satd. Flow (RTOR) 21 16 

Link Speed (mph) 30 30 30 30 

Link Distance (ft) 106 124 132 208 

Travel Time (s) 24 28 3.0 47 

Confl. Peds. (#/hr) 1 

Confl. Bikes (#hr) 1 

Peak Hour Factor 0.92 092 092 O79 O79 O79 O91 O91 O91 O92 092 0.92 
Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 
Heavy Vehicles (%) 0% 0% 0% 0% 0% 2% 25% 1% 0% 0% 0% 0% 
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0 
Parking (#/hr) 

Mid-Block Traffic (%) 0% 0% 0% 0% 

Shared Lane Traffic (%) 

Lane Group Flow (vph) 0 0 0 0 647 0 0 1373 0 0 0 0 
Turn Type NA Split NA 

Protected Phases 2 4 4 

Permitted Phases 

Detector Phase 2 4 4 

Switch Phase 

Minimum Initial (s) 5.0 5.0 5.0 

Minimum Split (s) 22.5 225 22.5 

Total Split (s) 33.0 67.0 67.0 

Total Split (%) 33.0% 67.0% 67.0% 

Yellow Time (s) 3.5 3.5 3.5 

All-Red Time (s) 1.0 1.0 1.0 

Lost Time Adjust (s) 0.0 0.0 

Total Lost Time (s) 45 4.5 

Lead/Lag 

Lead-Lag Optimize? 

Recall Mode Max C-Max C-Max 

Act Effct Green (s) 28.5 62.5 

Actuated g/C Ratio 0.28 0.62 

vic Ratio 0.56 0.62 

Control Delay 31.7 8.8 

Queue Delay 0.0 5.6 

Total Delay 31.7 14.4 
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Wellington Circle Study 


22: Fellsway (Route 28) #4/Fellsway (Route 28) & Middlesex Avenue #6 


Lane Group 

Lane Configurations 
Traffic Volume (vph) 
Future Volume (vph) 
Ideal Flow (vphpl) 
Lane Width (ft) 
Grade (%) 

Storage Length (ft) 
Storage Lanes 
Taper Length (ft) 
Satd. Flow (prot) 

Fit Permitted 

Satd. Flow (perm) 
Right Turn on Red 
Satd. Flow (RTOR) 
Link Speed (mph) 
Link Distance (ft) 
Travel Time (s) 
Confl. Peds. (#/hr) 
Confl. Bikes (#hr) 
Peak Hour Factor 
Growth Factor 
Heavy Vehicles (%) 
Bus Blockages (#/hr) 
Parking (#/hr) 
Mid-Block Traffic (%) 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Turn Type 

Protected Phases 
Permitted Phases 
Detector Phase 
Switch Phase 
Minimum Initial (s) 
Minimum Split (s) 
Total Split (s) 

Total Split (%) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 
Lead/Lag 

Lead-Lag Optimize? 
Recall Mode 

Act Effct Green (s) 
Actuated g/C Ratio 
vic Ratio 

Control Delay 
Queue Delay 

Total Delay 


01/13/2023 
McMahon Associates 


G6 


Max 


@8 


C-Max 


Short-Term (A) 


Weekday PM 
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Wellington Circle Study Short-Term (A) 
22: Fellsway (Route 28) #4/Fellsway (Route 28) & Middlesex Avenue #6 Weekday PM 


i ee ne a ee A 
Lane Group EBL EBT _EBR WEL WET WBR _NBL__NBT NBR SBL__SBT_SBR 


LOS C B 
Approach Delay 31.7 14.4 
Approach LOS C B 
Queue Length 50th (ft) 178 205 
Queue Length 95th (ft) 200 m208 
Internal Link Dist (ft) 26 44 52 128 
Turn Bay Length (ft) 

Base Capacity (vph) 1148 2218 
Starvation Cap Reductn 0 178 
Spillback Cap Reductn 0 0 
Storage Cap Reductn 0 0 
Reduced vic Ratio 0.56 0.95 


Area Type: Other 

Cycle Length: 100 

Actuated Cycle Length: 100 

Offset: 73 (73%), Referenced to phase 4:NBTL and 8:, Start of Green 
Natural Cycle: 55 

Control Type: Actuated-Coordinated 

Maximum vic Ratio: 0.62 


Intersection Signal Delay: 19.9 Intersection LOS: B 
Intersection Capacity Utilization 73.2% ICU Level of Service D 
Analysis Period (min) 15 


m Volume for 95th percentile queue is metered by upstream signal. 


Splits and Phases: 22: Fellsway (Route 28) #4/Fellsway (Route 28) & Middlesex Avenue #6 


#22 #22 
_— «{ 
@2 @4(R 
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Wellington Circle Study Short-Term (A) 
2: Fellsway (Route 28) #4/Fellsway (Route 28) & Middlesex Avenue #6 Weekday PM 


NO 


Approach Delay 


Queue Length 50th (ft) 


Internal Link Dist (ft) 


Base Capacity (vph) 


Spilloack Cap Reductn 


Reduced v/c Ratio 
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Wellington Circle Study 


24: Fellsway (Route 28) #2 & Mystic Valley Parkway (Route 16)/Mystic Valley ParkwaWeéPkdayt@V 6) #5 


Lane Group 

Lane Configurations 
Traffic Volume (vph) 
Future Volume (vph) 
Ideal Flow (vphpl) 
Lane Width (ft) 
Grade (%) 

Storage Length (ft) 
Storage Lanes 
Taper Length (ft) 
Satd. Flow (prot) 

Fit Permitted 

Satd. Flow (perm) 
Right Turn on Red 
Satd. Flow (RTOR) 
Link Speed (mph) 
Link Distance (ft) 
Travel Time (s) 
Confl. Peds. (#/hr) 
Confl. Bikes (#/hr) 
Peak Hour Factor 
Growth Factor 
Heavy Vehicles (%) 
Bus Blockages (#/hr) 
Parking (#/hr) 
Mid-Block Traffic (%) 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Turn Type 

Protected Phases 
Permitted Phases 
Detector Phase 
Switch Phase 
Minimum Initial (s) 
Minimum Split (s) 
Total Split (s) 

Total Split (%) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 
Lead/Lag 

Lead-Lag Optimize? 
Recall Mode 

Act Effct Green (s) 
Actuated g/C Ratio 
vic Ratio 

Control Delay 
Queue Delay 

Total Delay 


01/13/2023 
McMahon Associates 


FA+ry ft Xa Ff ev 4 
EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR 
+44 ttt ‘i 
0 0 0 0 1576 0 0 0 0 0 1053 266 
0 0 0 0 1576 0 0 0 0 0 1053 266 
1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 
12 12 12 12 11 12 12 12 12 12 12 14 
0% 0% 0% 0% 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 1 
25 25 25 25 
0 0 0 0 4964 0 0 0 0 0 6408 1706 
0 0 0 0 4964 0 0 0 0 0 6408 1569 
No No Yes No No 
30 30 30 30 
407 260 1114 300 
9.3 5.9 2.5 6.8 
22 
0.92 0.92 0.92 0.93 0.93 0.93 0.92 0.92 0.92 0.97 0.97 0.97 
100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 
0% 0% 0% 0% 1% 0% 0% 0% 0% 0% 2% 1% 
0 0 0 0 0 0 0 0 0 0 0 0 
0% 0% 0% 0% 
0 0 0 0 1695 0 0 0 0 0 1086 274 
NA NA Perm 
6 7 
7 
6 7 7 
5.0 5.0 5.0 
24.0 19.5 19.5 
70.0 30.0 30.0 
70.0% 30.0% 30.0% 
40 3.5 3.5 
1.0 6.5 6.5 
0.0 0.0 0.0 
5.0 10.0 10.0 
C-Max Max Max 
65.0 20.0 20.0 
0.65 0.20 0.20 
0.53 0.85 0.88 
9.2 41.9 62.8 
0.2 1.8 4.9 
9.4 43.7 67.7 


Short-Term (A) 
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Wellington Circle Study Short-Term (A) 
24: Fellsway (Route 28) #2 & Mystic Valley Parkway (Route 16)/Mystic Valley ParkwaWeéPkdayt@Vl 6) #5 


Lane Group C1 @2 @4 @9 
LanefConfigurations 
Traffic Volume (vph) 
Future Volume (vph) 
Ideal Flow (vphpl) 
Lane Width (ft) 

Grade (%) 

Storage Length (ft) 
Storage Lanes 

Taper Length (ft) 

Satd. Flow (prot) 

Fit Permitted 

Satd. Flow (perm) 
Right Turn on Red 
Satd. Flow (RTOR) 
Link Speed (mph) 

Link Distance (ft) 
Travel Time (s) 

Confl. Peds. (#/hr) 
Confl. Bikes (#/hr) 
Peak Hour Factor 
Growth Factor 

Heavy Vehicles (%) 
Bus Blockages (#/hr) 
Parking (#/hr) 
Mid-Block Traffic (%) 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Turn Type 

Protected Phases 1 2 4 9 
Permitted Phases 
Detector Phase 


Switch Phase 

Minimum Initial (s) 5.0 5.0 5.0 5.0 
Minimum Split (s) 12.0 210 285 10.0 
Total Split (s) 29.0 210 300 20.0 
Total Split (%) 29% 21% 30% 20% 
Yellow Time (s) 4.0 4.0 4.0 3.5 
All-Red Time (s) 3.0 3.5 2.5 1.0 
Lost Time Adjust (s) 

Total Lost Time (s) 

Lead/Lag Lead Lag 
Lead-Lag Optimize? Yes Yes 
Recall Mode Max C-Max Max Max 
Act Effct Green (s) 

Actuated g/C Ratio 

vic Ratio 

Control Delay 

Queue Delay 

Total Delay 
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Wellington Circle Study Short-Term (A) 


24: Fellsway (Route 28) #2 & Mystic Valley Parkway (Route 16)/Mystic Valley ParkwaWeéPkdayt@V 6) #5 
i ee er a ee A 
Lane Group EBL EBT _EBR__WBL__WBT__WBR__NBL__NBT NBR SBL__SBT__ SBR 


LOS A D E 
Approach Delay 9.4 48.5 
Approach LOS A D 

Queue Length 50th (ft) 289 204 178 
Queue Length 95th (ft) 343 243 «#321 
Internal Link Dist (ft) 327 180 31 220 

Turn Bay Length (ft) 

Base Capacity (vph) 3226 1281 313 
Starvation Cap Reductn 548 84 16 
Spillback Cap Reductn 0 14 0 
Storage Cap Reductn 0 0 0 
Reduced vic Ratio 0.63 0.91 0.92 
Intersection Summary 
Area Type: Other 


Cycle Length: 100 

Actuated Cycle Length: 100 

Offset: 23 (23%), Referenced to phase 2:EBT and 6:, Start of Green 
Natural Cycle: 90 

Control Type: Actuated-Coordinated 

Maximum vic Ratio: 0.95 


Intersection Signal Delay: 26.8 Intersection LOS: C 
Intersection Capacity Utilization 61.5% ICU Level of Service B 
Analysis Period (min) 15 


# 95th percentile volume exceeds capacity, queue may be longer. 
Queue shown is maximum after two cycles. 


Splits and Phases: 24: Fellsway (Route 28) #2 & Mystic Valley Parkway (Route 16)/Mystic Valley Parkway (Route 16) #5 


#26 #26 #26 #26 
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Wellington Circle Study Short-Term (A) 


24: Fellsway (Route 28) #2 & Mystic Valley Parkway (Route 16)/Mystic Valley Parkway€Pkdayt@ 6) #5 


Approach Delay 


Queue Length 50th (ft) 


Internal Link Dist (ft) 


Base Capacity (vph) 


Spilloack Cap Reductn 


Reduced v/c Ratio 
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Wellington Circle Study 


25: Fellsway Turn Lanes #1/Middlesex Avenue & Fellsway (Route 28) #4/Fellsway (Roilesd2B3N& Mystic V: 


Lane Group 

Lane Configurations 
Traffic Volume (vph) 
Future Volume (vph) 
Ideal Flow (vphpl) 
Lane Width (ft) 
Grade (%) 

Storage Length (ft) 
Storage Lanes 
Taper Length (ft) 
Satd. Flow (prot) 

Fit Permitted 

Satd. Flow (perm) 
Right Turn on Red 
Satd. Flow (RTOR) 
Link Speed (mph) 
Link Distance (ft) 
Travel Time (s) 
Confl. Peds. (#/hr) 
Confl. Bikes (#/hr) 
Peak Hour Factor 
Growth Factor 
Heavy Vehicles (%) 
Bus Blockages (#/hr) 
Parking (#/hr) 
Mid-Block Traffic (%) 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Turn Type 

Protected Phases 
Permitted Phases 
Detector Phase 
Switch Phase 
Minimum Initial (s) 
Minimum Split (s) 
Total Split (s) 

Total Split (%) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 
Lead/Lag 

Lead-Lag Optimize? 
Recall Mode 

Act Effct Green (s) 
Actuated g/C Ratio 
vic Ratio 

Control Delay 
Queue Delay 

Total Delay 


01/13/2023 
McMahon Associates 


—_ 


53.0 
0.53 
0.45 
15.2 
47.8 
62.9 


]—_ eo « 
WBT WBR WBR2 NBL 
44 4 a 
1187 563 72 389 
1187 563 72 389 
1900 1900 1900 1900 
11 14 12 12 
0% 
0 0 
1 1 
25 
4964 1691 0 1537 
0.950 
4964 1691 0 1537 
Yes 
98 
30 
505 
11.5 
0.95 095 0.95 0.94 
100% 100% 100% 100% 
1% 2% 1% 1% 
0 0 0 0 
0% 
10% 
1249 669 0 373 
NA custom Split 
6 10! 10! 4 
610 10 4 
5.0 5.0 
22.5 28.0 
34.0 42.0 
34.0% 42.0% 
3.5 4.0 
1.0 3.0 
0.0 0.0 
4.5 7.0 
Max Max 
53.0 29.5 35.0 
0.53 ~=—-0.30 0.35 
0.47 1.18 0.69 
15.5 127.1 6.9 
0.1 0.0 0.0 
15.6 127.2 6.9 


t 


‘ 


G2 


@6 


C-Max 


Short-Term (A) 


@9 
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Wellington Circle Study Short-Term (A) 


25: Fellsway Turn Lanes #1/Middlesex Avenue & Fellsway (Route 28) #4/Fellsway (RdVeesd2B9N& Mystic V 
eek GS tf F 
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Area Type: Other 
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Maximum vic Ratio: 1.18 


Intersection Capacity Utilization 74.9% ICU Level of Service D 


~ Volume exceeds capacity, queue is theoretically infinite. 


# 95th percentile volume exceeds capacity, queue may be longer. 


m Volume for 95th percentile queue is metered by upstream signal. 


Splits and Phases: 
#27 


—02 (R ?o9 


25: Fellsway Turn Lanes #1/Middlesex Avenue & Fellsway (Route 28) #4/Fellsway (Route 28) & Mystic Valley Parkway (Route 16) # 


Lain R ¥, 10 
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Wellington Circle Study Short-Term (A) 


26: Fellsway (Route 28)/Fellsway (Route 28) #2 & Mystic Valley Parkway (Route 16) #@cé&déeh¥way Turn | 
+> » | & ¢ 


Lane Group EBT EBR  SBL SBT SWL2 ~~ SWL 2 6 O7 
Lane Configurations Soe ol H dh} B44 

Traffic Volume (vph) 1484 253 497 556 83 1053 

Future Volume (vph) 1484 253 497 556 83 = 1053 

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 

Lane Width (ft) 11 16 12 12 12 12 

Grade (%) 0% 0% 0% 

Storage Length (ft) 200 0 0 

Storage Lanes 1 1 3 

Taper Length (ft) 25 25 

Satd. Flow (prot) 4916 1794 1522 4766 0 5043 

Fit Permitted 0.950 0.985 0.950 

Satd. Flow (perm) 4916 1794 1522 4766 0 5043 

Right Turn on Red No Yes 

Satd. Flow (RTOR) 207 

Link Speed (mph) 30 30 30 

Link Distance (ft) 391 111 270 

Travel Time (s) 8.9 2.5 6.1 

Confl. Peds. (#/hr) 23 

Confl. Bikes (#/hr) 

Peak Hour Factor 0.96 096 092 092 094 0.94 

Growth Factor 100% 100% 100% 100% 100% 100% 

Heavy Vehicles (%) 2% 2% 2% 1% 0% 1% 

Bus Blockages (#/hr) 0 0 0 0 0 0 

Parking (#/hr) 

Mid-Block Traffic (%) 0% 0% 0% 

Shared Lane Traffic (%) 48% 

Lane Group Flow (vph) 1546 264 281 863 0 1208 

Turn Type NA custom Split NA Prot Prot 

Protected Phases 29 9 4 4 1 1 2 6 7 
Permitted Phases 

Detector Phase 29 9 4 4 1 1 

Switch Phase 

Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 
Minimum Split (s) 10.0 285 285 120 120 21.0 240 19.5 
Total Split (s) 20.0 300 300 290 290 210 700 30.0 
Total Split (%) 20.0% 30.0% 30.0% 29.0% 29.0% 21% 70% 30% 
Yellow Time (s) 3.5 40 4.0 4.0 4.0 4.0 4.0 3.5 
All-Red Time (s) 1.0 2.5 2.5 3.0 3.0 3.5 1.0 6.5 
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 

Total Lost Time (s) 45 6.5 6.5 7.0 

Lead/Lag Lag Lead 

Lead-Lag Optimize? Yes Yes 

Recall Mode Max Max Max Max Max C-Max C-Max Max 
Act Effct Green (s) S30) 1) ZB) BG) 22.0 

Actuated g/C Ratio 034 0.16 0.24 0.24 0.22 

vic Ratio 094 095 O79 077 0.95 

Control Delay 446 86.0 15.3 5.6 48.2 

Queue Delay 3.6 0.0 1.6 0.5 44.8 

Total Delay 482 860 17.0 6.2 92.9 


01/13/2023 Synchro 11 Report 
McMahon Associates Page 13 


Wellington Circle Study Short-Term (A) 


26: Fellsway (Route 28)/Fellsway (Route 28) #2 & Mystic Valley Parkway (Route 16) #@cé&déeh¥way Turn | 
>> » | & ¢ 
LaneGroup EBT _EBR _SBL__SBT_SWI2__SWL_—@2_— HT 


LOS D F B A F 
Approach Delay 53.7 8.8 92.9 
Approach LOS D A F 
Queue Length 50th (ft) 347 169 8 8 275 
Queue Length 95th (ft) #448 «#324 m1 m10 #335 
Internal Link Dist (ft) 311 31 190 
Turn Bay Length (ft) 200 

Base Capacity (vph) 1646 278 357 = 1120 1270 
Starvation Cap Reductn 0 0 ly 57 424 
Spillback Cap Reductn 62 0 0 0 0 
Storage Cap Reductn 0 0 0 0 0 
Reduced vic Ratio 0.98 095 083 0.81 1.43 
Intersection Summary 
Area Type: Other 


Cycle Length: 100 

Actuated Cycle Length: 100 

Offset: 23 (23%), Referenced to phase 2:EBT and 6:, Start of Green 
Natural Cycle: 90 

Control Type: Actuated-Coordinated 

Maximum vic Ratio: 0.95 


Intersection Signal Delay: 52.8 Intersection LOS: D 
Intersection Capacity Utilization 83.4% ICU Level of Service E 
Analysis Period (min) 15 


# 95th percentile volume exceeds capacity, queue may be longer. 
Queue shown is maximum after two cycles. 
m Volume for 95th percentile queue is metered by upstream signal. 


Splits and Phases: 26: Fellsway (Route 28)/Fellsway (Route 28) #2 & Mystic Valley Parkway (Route 16) #3 & Fellsway Turn Lanes #1 


#26 #26 #26 #26 
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Wellington Circle Study Short-Term (A) 


27: Fellsway (Route 28) #4 & Mystic Valley Parkway (Route 16) #3/Revere Beach ParWiarageyRidute 16) 
F+-+ry fT Xa Ff ev 4 a 


Lane Group EBL EBT EBR  WBL WBI WBR NBL NBT NBR SBL_ SBI __ SBR 
Lane Configurations tttt tttt #7 

Traffic Volume (vph) 0 2064 0 0 0 0 0 1680 1179 0 0 0 
Future Volume (vph) 0 2064 0 0 0 0 0 1680 1179 0 0 0 
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 
Lane Width (ft) 12 12 12 12 12 12 12 12 11 12 12 12 
Grade (%) 0% 0% 0% 0% 

Storage Length (ft) 0 0 0 0 0 0 0 0 
Storage Lanes 0 0 0 0 0 2 0 0 
Taper Length (ft) 25 25 25 25 

Satd. Flow (prot) 0 6408 0 0 0 0 0 6471 2720 0 0 0 
Fit Permitted 

Satd. Flow (perm) 0 6408 0 0 0 0 0 6471 2720 0 0 0 
Right Turn on Red Yes Yes Yes Yes Yes 
Satd. Flow (RTOR) 76 

Link Speed (mph) 30 30 30 30 

Link Distance (ft) 257 357 432 81 

Travel Time (s) 5.8 8.1 9.8 1.8 


Confl. Peds. (#/hr) 
Confl. Bikes (#/hr) 


Peak Hour Factor 096 096 096 092 092 092 095 095 095 092 092 0.92 
Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 
Heavy Vehicles (%) 0% 2% 0% 0% 0% 0% 0% 1% 1% 0% 0% 0% 
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0 
Parking (#/hr) 

Mid-Block Traffic (%) 0% 0% 0% 0% 

Shared Lane Traffic (%) 

Lane Group Flow (vph) 0 2150 0 0 0 0 0 1768 1241 0 0 0 
Turn Type NA NA custom 

Protected Phases 2 4 49 

Permitted Phases 

Detector Phase 2 4 49 

Switch Phase 

Minimum Initial (s) 5.0 5.0 

Minimum Split (s) 24.0 28.0 

Total Split (s) 45.0 42.0 

Total Split (%) 45.0% 42.0% 

Yellow Time (s) 4.0 4.0 

All-Red Time (s) 1.0 3.0 

Lost Time Adjust (s) 0.0 0.0 

Total Lost Time (s) 5.0 7.0 

Lead/Lag Lead 

Lead-Lag Optimize? Yes 

Recall Mode C-Max Max 

Act Effct Green (s) 40.0 35.0 48.0 

Actuated g/C Ratio 0.40 0.35 0.48 

vic Ratio 0.84 0.78 0.92 

Control Delay 11.8 35.5 37.9 

Queue Delay 6.7 0.5 0.0 

Total Delay 18.5 36.0 37.9 
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Wellington Circle Study Short-Term (A) 
27: Fellsway (Route 28) #4 & Mystic Valley Parkway (Route 16) #3/Revere Beach ParWiarsgeyRidute 16) 


Lane Group 6 @9 10 
Lane Configurations 
Traffic Volume (vph) 
Future Volume (vph) 
Ideal Flow (vphpl) 
Lane Width (ft) 

Grade (%) 

Storage Length (ft) 
Storage Lanes 

Taper Length (ft) 

Satd. Flow (prot) 

Fit Permitted 

Satd. Flow (perm) 
Right Turn on Red 
Satd. Flow (RTOR) 
Link Speed (mph) 

Link Distance (ft) 
Travel Time (s) 

Confl. Peds. (#/hr) 
Confl. Bikes (#hr) 
Peak Hour Factor 
Growth Factor 

Heavy Vehicles (%) 
Bus Blockages (#/hr) 
Parking (#/hr) 
Mid-Block Traffic (%) 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Turn Type 

Protected Phases 6 9g 10 
Permitted Phases 
Detector Phase 


Switch Phase 

Minimum Initial (s) 5.0 5.0 5.0 
Minimum Split (s) 240 100 225 
Total Split (s) 240 13.0 34.0 
Total Split (%) 24% 13% 34% 
Yellow Time (s) 4.0 3.5 3.5 
All-Red Time (s) 1.0 1.0 1.0 
Lost Time Adjust (s) 

Total Lost Time (s) 

Lead/Lag Lag 
Lead-Lag Optimize? Yes 

Recall Mode C-Max Max Max 
Act Effct Green (s) 

Actuated g/C Ratio 

vic Ratio 

Control Delay 

Queue Delay 

Total Delay 
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Wellington Circle Study Short-Term (A) 


27: Fellsway (Route 28) #4 & Mystic Valley Parkway (Route 16) #3/Revere Beach ParWiarsgeyRidute 16) 
FA +ry ft XA ferret a 


LOS B D D 

Approach Delay 18.5 36.8 

Approach LOS B D 

Queue Length 50th (ft) 156 250 325 

Queue Length 95th (ft) m185 308 #548 

Internal Link Dist (ft) 177 277 352 1 
Turn Bay Length (ft) 

Base Capacity (vph) 2563 2264 1345 

Starvation Cap Reductn 382 0 0 

Spillback Cap Reductn 0 166 0 

Storage Cap Reductn 0 0 0 

Reduced v/c Ratio 0.99 0.84 0.92 

Intersection Summary 
Area Type: Other 


Cycle Length: 100 

Actuated Cycle Length: 100 

Offset: 17 (17%), Referenced to phase 2:EBT and 6:, Start of Green 
Natural Cycle: 100 

Control Type: Actuated-Coordinated 

Maximum vic Ratio: 1.18 


Intersection Signal Delay: 29.1 Intersection LOS: C 
Intersection Capacity Utilization 81.2% ICU Level of Service D 
Analysis Period (min) 15 


# 95th percentile volume exceeds capacity, queue may be longer. 
Queue shown is maximum after two cycles. 
m Volume for 95th percentile queue is metered by upstream signal. 


Splits and Phases: 27: Fellsway (Route 28) #4 & Mystic Valley Parkway (Route 16) #3/Revere Beach Parkway (Route 16) 
#27 #27 #25 #27 


—rg2 (R (a3 af hos 


Fs 10 
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Wellington Circle Study Short-Term (A) 


27: Fellsway (Route 28) #4 & Mystic Valley Parkway (Route 16) #3/Revere Beach ParWarsgeyRidute 16) 


Approach Delay 


Queue Length 50th (ft) 


Internal Link Dist (ft) 


Base Capacity (vph) 


Spilloack Cap Reductn 


Reduced v/c Ratio 
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Wellington Circle Study 
1: Mystic Valley Parkway (Route 16) & Commercial Street 


Lane Group 

Lane Configurations 
Traffic Volume (vph) 
Future Volume (vph) 
Ideal Flow (vphpl) 
Lane Width (ft) 
Grade (%) 

Storage Length (ft) 
Storage Lanes 
Taper Length (ft) 
Satd. Flow (prot) 

Fit Permitted 

Satd. Flow (perm) 
Right Turn on Red 
Satd. Flow (RTOR) 
Link Speed (mph) 
Link Distance (ft) 
Travel Time (s) 
Confl. Peds. (#/hr) 
Confl. Bikes (#/hr) 
Peak Hour Factor 
Growth Factor 
Heavy Vehicles (%) 
Bus Blockages (#/hr) 
Parking (#/hr) 
Mid-Block Traffic (%) 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Turn Type 

Protected Phases 
Permitted Phases 
Detector Phase 
Switch Phase 
Minimum Initial (s) 
Minimum Split (s) 
Total Split (s) 

Total Split (%) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 
Lead/Lag 

Lead-Lag Optimize? 
Recall Mode 

Act Effct Green (s) 
Actuated g/C Ratio 
vic Ratio 

Control Delay 
Queue Delay 

Total Delay 


01/13/2023 
McMahon Associates 
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8.0 
13.0 
55.0 

50.0% 

4.0 

1.0 


Lag 


Min 


8.0 
13.0 
55.0 

50.0% 


. \ # 


1900 1900 1900 
12 11 11 
0% 
40 0 200 
1 1 1 
25 
1538 1745 1546 
0.950 
1538 1745 1546 
Yes Yes 
43 90 
30 
822 
18.7 


5% 0% 1% 
0 0 0 


8.0 8.0 8.0 
13.0 13.0 13.0 
55.0 19.0 19.0 

50.0% 17.3% 


None 


Short-Term (A) 


Weekday PM 
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Wellington Circle Study Short-Term (A) 
: Mystic Valley Parkway (Route 16) & Commercial Street Weekday PM 
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Control Type: Actuated-Uncoordinated 


Intersection Signal Delay: 21.4 Intersection LOS: C 


Analysis Period (min) 15 


Queue shown is maximum after two cycles. 


Queue shown is maximum after two cycles. 


Splits and Phases: 1: Mystic Valley Parkway (Route 16) & Commercial Street 


#, Bos 


Wellington Circle Study 
8: Rivers Edge Drive & Rivers Edge Drive WB Ramps Weekday PM 


rX ter 


Lane Group 

Lane Configurations 
Traffic Volume (vph) 
Future Volume (vph) 
Ideal Flow (vphpl) 
Lane Width (ft) 
Grade (%) 

Storage Length (ft) 
Storage Lanes 
Taper Length (ft) 
Satd. Flow (prot) 

Fit Permitted 

Satd. Flow (perm) 
Right Turn on Red 
Satd. Flow (RTOR) 
Link Speed (mph) 
Link Distance (ft) 
Travel Time (s) 
Confl. Peds. (#/hr) 
Confl. Bikes (#/hr) 
Peak Hour Factor 
Growth Factor 
Heavy Vehicles (%) 
Bus Blockages (#/hr) 
Parking (#/hr) 
Mid-Block Traffic (%) 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Turn Type 

Protected Phases 
Permitted Phases 
Detector Phase 
Switch Phase 
Minimum Initial (s) 
Minimum Split (s) 
Total Split (s) 

Total Split (%) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 
Lead/Lag 

Lead-Lag Optimize? 
Recall Mode 

Act Effct Green (s) 
Actuated g/C Ratio 
vic Ratio 

Control Delay 
Queue Delay 

Total Delay 


01/13/2023 
McMahon Associates 


WBL WBR 
| id 
117 311 
117 311 
1900 1900 
11 12 
0% 
85 0 
1 1 
200 
1430 1583 
0.950 
1430 1583 
Yes 
375 
30 
538 
12.2 
0.83 0.83 
100% 100% 
22% 2% 
0 0 
0% 
141 375 
Prot _ pttov 
3 31 
3 31 
5.0 
12.0 
30.0 
25.0% 
4.0 
3.0 
0.0 
7.0 
None 
18.3 428 
0.18 0.41 
0.56 0.43 
50.7 3.0 
0.0 0.0 
50.7 3.0 


No 


6.0 
12.0 
27.0 

22.5% 


@9 


None 


Short-Term (A) 
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Wellington Circle Study Short-Term (A) 
8: Rivers Edge Drive & Rivers Edge Drive WB Ramps Weekday PM 
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Actuated Cycle Length: 103.7 


Control Type: Actuated-Uncoordinated 


Intersection Signal Delay: 132.0 Intersection LOS: F 


Analysis Period (min) 15 


Queue shown is maximum after two cycles. 


Queue shown is maximum after two cycles. 


Splits and Phases: _ 8: Rivers Edge Drive & Rivers Edge Drive WB Ramps 
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Wellington Circle Study 
11: Fellsway (Route 28) & Riverside Avenue 


Lane Group 

Lane Configurations 
Traffic Volume (vph) 
Future Volume (vph) 
Ideal Flow (vphpl) 
Lane Width (ft) 
Grade (%) 

Storage Length (ft) 
Storage Lanes 
Taper Length (ft) 
Satd. Flow (prot) 

Fit Permitted 

Satd. Flow (perm) 
Right Turn on Red 
Satd. Flow (RTOR) 
Link Speed (mph) 
Link Distance (ft) 
Travel Time (s) 
Confl. Peds. (#/hr) 
Confl. Bikes (#/hr) 
Peak Hour Factor 
Growth Factor 
Heavy Vehicles (%) 
Bus Blockages (#/hr) 
Parking (#/hr) 
Mid-Block Traffic (%) 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Turn Type 

Protected Phases 
Permitted Phases 
Detector Phase 
Switch Phase 
Minimum Initial (s) 
Minimum Split (s) 
Total Split (s) 

Total Split (%) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 
Lead/Lag 

Lead-Lag Optimize? 
Recall Mode 

Act Effct Green (s) 
Actuated g/C Ratio 
vic Ratio 

Control Delay 
Queue Delay 

Total Delay 


01/13/2023 
McMahon Associates 


12.0 
19.0 
27.0 
19.3% 
5.0 
2.0 
0.0 
7.0 


Min 
20.6 
0.18 
1.39 

238.6 

0.0 

238.6 


Yes 


12.0 
19.0 
27.0 
19.3% 


Yes 


0.89 
100% 
0% 3% 


0 207 


8.0 
13.0 
20.0 

14.3% 


Short-Term (A) 


Weekday PM 

Ls 
P » 4 
NBR. SBU = SBL___sSBT 
; 


1900 1900 1900 1900 
11 10 10 12 
0% 
0 120 
0 1 
40 
0 0 1674 3539 
0.950 
0 0 1674 3539 
Yes 
30 
514 
11.7 
4 
0.95 094 0.94 0.94 
100% 100% 100% 100% 


Prot Prot NA 
4 4 1 

4 4 1 

8.0 8.0 8.0 
13.0 13.0 15.0 
20.0 200 52.0 
14.3% 14.3% 37.1% 
4.0 4.0 5.0 
1.0 1.0 2.0 
0.0 0.0 

5.0 7.0 

None None Max 
154 46.3 

0.13 0.40 

0.50 0.32 

59.8 27.8 

0.0 0.0 

59.8 278 
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Wellington Circle Study 


11: Fellsway (Route 28) & Riverside Avenue 


Lane Group 

Lar onfigurations 
Traffic Volume (vph) 
Future Volume (vph) 
Ideal Flow (vphpl) 
Lane Width (ft) 
Grade (%) 

Storage Length (ft) 
Storage Lanes 
Taper Length (ft) 
Satd. Flow (prot) 

Fit Permitted 

Satd. Flow (perm) 
Right Turn on Red 
Satd. Flow (RTOR) 
Link Speed (mph) 
Link Distance (ft) 
Travel Time (s) 
Confl. Peds. (#/hr) 
Confl. Bikes (#/hr) 
Peak Hour Factor 
Growth Factor 
Heavy Vehicles (%) 
Bus Blockages (#/hr) 
Parking (#/hr) 
Mid-Block Traffic (%) 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Turn Type 

Protected Phases 
Permitted Phases 
Detector Phase 
Switch Phase 
Minimum Initial (s) 
Minimum Split (s) 
Total Split (s) 

Total Split (%) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 
Lead/Lag 

Lead-Lag Optimize? 
Recall Mode 

Act Effct Green (s) 
Actuated g/C Ratio 
vic Ratio 

Control Delay 
Queue Delay 

Total Delay 
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None 


Short-Term (A) 


Weekday PM 
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Wellington Circle Study Short-Term (A) 
1: Fellsway (Route 28) & Riverside Avenue Weekday PM 
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Intersection Signal Delay: 116.9 Intersection LOS: F 


Analysis Period (min) 15 


Queue shown is maximum after two cycles. 


Queue shown is maximum after two cycles. 


Splits and Phases: 11: Fellsway (Route 28) & Riverside Avenue 


tho: 


Wellington Circle Study Short-Term (A) 
11: Fellsway (Route 28) & Riverside Avenue Weekday PM 


| 


Approach Delay 


Queue Length 50th (ft) 


Oo 


Internal Link Dist (ft) 


Base Capacity (vph) 776 


Spilloack Cap Reductn 


oO 


Reduced vic Ratio 0.18 
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Wellington Circle Study 
13: Fellsway (Route 28) & Presidents Landin 


Lane Group 

Lane Configurations 
Traffic Volume (vph) 
Future Volume (vph) 
Ideal Flow (vphpl) 
Lane Width (ft) 
Grade (%) 

Storage Length (ft) 
Storage Lanes 
Taper Length (ft) 
Satd. Flow (prot) 

Fit Permitted 

Satd. Flow (perm) 
Right Turn on Red 
Satd. Flow (RTOR) 
Link Speed (mph) 
Link Distance (ft) 
Travel Time (s) 
Confl. Peds. (#/hr) 
Confl. Bikes (#/hr) 
Peak Hour Factor 
Growth Factor 
Heavy Vehicles (%) 
Bus Blockages (#/hr) 
Parking (#/hr) 
Mid-Block Traffic (%) 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Turn Type 

Protected Phases 
Permitted Phases 
Detector Phase 
Switch Phase 
Minimum Initial (s) 
Minimum Split (s) 
Total Split (s) 

Total Split (%) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 
Lead/Lag 

Lead-Lag Optimize? 
Recall Mode 

Act Effct Green (s) 
Actuated g/C Ratio 
vic Ratio 

Control Delay 
Queue Delay 

Total Delay 


01/13/2023 
McMahon Associates 


WBL WBR 
| id 
220 207 
220 207 
1900 1900 
16 16 
0% 
0 0 
1 1 
25 
2025 1812 
0.950 
2025 1812 
Yes 
2 
30 
372 
8.5 
0.95 0.95 
100% 100% 
1% 1% 
0 0 
0% 
232 218 
Prot custom 
2 2 
3 
2 2 
6.0 6.0 
11.0 11.0 
25.0 25.0 
25.0% 25.0% 
3.0 3.0 
2.0 2.0 
0.0 0.0 
5.0 5.0 
None None 
16.9 32.9 
0.17 0.33 
0.68 0.37 
49.0 26.7 
0.0 0.0 
49.0 26.7 


NBR SBU 

2719 12 

279 12 

1900 1900 

12 12 
0 
0 

0 0 

0 0 
Yes 
32 
8 

0.97 0.98 

100% 100% 

1% 0% 

0 0 

0 0 

Prot 

3 

3 

6.0 

11.0 

16.0 

16.0% 

3.0 

2.0 

None 


Short-Term (A) 


Weekday PM 
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Wellington Circle Study Short-Term (A) 
3: Fellsway (Route 28) & Presidents Landin Weekday PM 
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Intersection Capacity Utilization 71.4% ICU Level of Service C 


m Volume for 95th percentile queue is metered by upstream signal. 


plits and Phases: 13: Fellsway (Route 28) & Presidents Landing 


Hoi 


Tite 


Wellington Circle Study Short-Term (A) 


3: Station Landing & Revere Beach Parkway (Route 16 Weekday PM 
>-~wvy rin Pe 

Movement EBT EBR  WBL  WBT NBL NBR 

Lane Configurations tip id 

Traffic Volume (veh/h) 2950 238 0 0 0 102 

Future Volume (Veh/h) 2950 238 0 0 0 102 

Sign Control Free Free Stop 

Grade 0% 0% 0% 

Peak Hour Factor 0.98 098 092 092 082 0.82 

Hourly flow rate (vph) 2258 243 0 0 0 124 

Pedestrians 4 

Lane Width (ft) 16.0 

Walking Speed (ft/s) 3.5 

Percent Blockage 1 

Right turn flare (veh) 

Median type None None 

Median storage veh) 

Upstream signal (ft) 357 

pX, platoon unblocked 0.74 0.74 3=—0.74 

vC, conflicting volume 2505 2384 690 


vC1, stage 1 conf vol 
vC2, stage 2 conf vol 


vCu, unblocked vol 1267 1102 0 
tC, single (s) 41 6.8 6.9 
tC, 2 stage (s) 

tF (s) 2.2 3.5 3.3 
p0 queue free % 100 100 85 
cM capacity (veh/h) 408 154 801 
Direction, Lane # EB 1 EB2 E—EB3 EB4_ WNB1 

Volume Total 645 645 645 566 124 

Volume Left 0 0 0 0 0 

Volume Right 0 0 0 243 124 

cSH 1700 + =1700 1700 1700 801 

Volume to Capacity 0.38 038 038 033 0.15 

Queue Length 95th (ft) 0 0 0 0 14 

Control Delay (s) 0.0 0.0 0.0 0.0 10.3 

Lane LOS B 
Approach Delay (s) 0.0 10.3 
Approach LOS B 
Intersection Summary 

Average Delay 0.5 

Intersection Capacity Utilization 49.1% ICU Level of Service A 
Analysis Period (min) 15 
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McMahon Associates Page 1 


Wellington Circle Study 


4: Constitution Way & Revere Beach Parkway (Route 16 


Short-Term (A) 


> y Ff TAN 
Movement EBT EBR  WBL  WBT _ NBL 
Lane Configurations ttth tttt 
Traffic Volume (veh/h) 2991 45 0 3016 0 
Future Volume (Veh/h) 2991 45 0 3016 0 
Sign Control Free Free Stop 
Grade 0% 0% 0% 
Peak Hour Factor 0.98 098 095 095 091 0.91 
Hourly flow rate (vph) 2289 46 0 2381 0 196 
Pedestrians 10 
Lane Width (ft) 16.0 
Walking Speed (ft/s) 3.5 
Percent Blockage 1 
Right turn flare (veh) 
Median type None None 
Median storage veh) 
Upstream signal (ft) 626 
pX, platoon unblocked 0.83 0.83 0.83 
vC, conflicting volume 2345 2917 605 
vC1, stage 1 conf vol 
vC2, stage 2 conf vol 
vCu, unblocked vol 1578 2270 0 
tC, single (s) 41 6.8 6.9 
tC, 2 stage (s) 
tF (s) 2.2 3.5 3.3 
p0 queue free % 100 100 78 
cM capacity (veh/h) 345 29 885 
Direction, Lane # EB1  EB2 EB3 EB4 WB1 WB2 WB3 WB4_ NB1 
Volume Total 654 654 654 373 595 595 595 595 196 
Volume Left 0 0 0 0 0 0 0 0 0 
Volume Right 0 0 0 46 0 0 0 0 196 
cSH 1700 1700 1700 1700 1700 1700 1700 #1700 885 
Volume to Capacity 0.38 0.38 038 022 035 035 035 035 0.22 
Queue Length 95th (ft) 0 0 0 0 0 0 0 0 21 
Control Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 10.2 
Lane LOS B 
Approach Delay (s) 0.0 0.0 10.2 
Approach LOS B 
Intersection Summary 
Average Delay 0.4 
Intersection Capacity Utilization 51.0% ICU Level of Service A 
Analysis Period (min) 15 
01/13/2023 Synchro 11 Report 
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Wellington Circle Study Short-Term (A) 


5: Revere Beach Parkway (Route 16) & Brainard Avenue Weekday PM 
XK _ = = YS wf 

Movement EBL EBT WBT WBR_ SBL_ SBR 

Lane Configurations ttt #44 ol ol 

Traffic Volume (veh/h) 0 3153 3098 24 0 95 

Future Volume (Veh/h) 0 3153 3098 24 0 95 

Sign Control Free Free Stop 

Grade 0% 0% 0% 

Peak Hour Factor 0.91 O91 096 096 068 0.68 

Hourly flow rate (vph) 0 2599 3227 25 0 140 

Pedestrians 23 

Lane Width (ft) 15.0 

Walking Speed (ft/s) 3.5 

Percent Blockage 3 

Right turn flare (veh) 

Median type None None 

Median storage veh) 

Upstream signal (ft) 766 

pX, platoon unblocked 0.89 

vC, conflicting volume 3275 3900 1099 


vC1, stage 1 conf vol 
vC2, stage 2 conf vol 


vCu, unblocked vol 3275 3628 1099 

tC, single (s) 41 6.8 6.9 

tC, 2 stage (s) 

tF (s) 2.2 3.5 3.3 

p0 queue free % 100 100 32 

cM capacity (veh/h) 88 3 205 

Direction, Lane # EB1  EB2 EB3 EB4 WB1 WB2 WB3 WB4 _ SB1 
Volume Total 650 650 650 650 1076 1076 1076 25 140 
Volume Left 0 0 0 0 0 0 0 0 0 
Volume Right 0 0 0 0 0 0 0 25 140 
cSH 1700 1700 1700 1700 1700 1700 1700 #1700 205 
Volume to Capacity 0.38 038 038 038 063 063 063 0.01 0.68 
Queue Length 95th (ft) 0 0 0 0 0 0 0 0 106 
Control Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 53.6 
Lane LOS F 
Approach Delay (s) 0.0 0.0 53.6 
Approach LOS F 
Intersection Summary 

Average Delay 1.3 

Intersection Capacity Utilization 12.4% ICU Level of Service C 
Analysis Period (min) ils 

01/13/2023 Synchro 11 Report 
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Wellington Circle Study Short-Term (A) 


9: Rivers Edge Drive & Revere Beach Parkway EB Ramps Weekday PM 
Intersection 
Int Delay, s/veh 0.2 
Movement EBT EBR WBL WBT NBL NBR 
Lane Configurations - Ff RR HH ol 
Traffic Vol, veh/h 381 68 32 1042 0 0 
Future Vol, veh/h 381 68 32 1042 0 0 
Conflicting Peds, #/hr 0 0 0 0 0 0 
Sign Control Free Free Free Free Stop Stop 
RT Channelized - None - None - None 
Storage Length - 0 150 - - 0 
Veh in Median Storage, # 0 - - 0 0 - 
Grade, % 0 - - 0 0 - 
Peak Hour Factor 94 94 $84 84 92 Q2 
Heavy Vehicles, % 7 20 20 4 2 2 
Mvmt Flow 405 72 38 1240 0 0 
Major/Minor Mejor1 Major2 Minor 
Conflicting Flow All 0 0 477 0 - 405 
Stage 1 - - - - - - 
Stage 2 - - - - - - 
Critical Hdwy - - 44 - - 6.23 


Critical Hdwy Stg 1 
Critical Hdwy Stg 2 - - - z g z 
Follow-up Hdwy - - 2.39 - - 3.319 


Pot Cap-1 Maneuver - - 981 - 0 645 
Stage 1 - - - - 0 - 
Stage 2 - - - - 0 

Platoon blocked, % - - - 

Mov Cap-1 Maneuver - - 981 - - 645 

Mov Cap-2 Maneuver - - - - - - 
Stage 1 
Stage 2 

Approach EB WB NB 

HCM Control Delay, s 0 0.3 0 

HCM LOS A 


Minor Lane/Major Mvmt NBLni EBT EBR WBL WBT 


Capacity (veh/h) - - - 981 - 

HCM Lane VIC Ratio - - - 0.039 - 

HCM Control Delay (s) 0 - - 88 

HCM Lane LOS A - - A 

HCM 95th %tile Q(veh) - - - 0.1 
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Wellington Circle Study Short-Term (A) 


20: Revere Beach Parkway EB Ramps Weekday PM 
Intersection 
Int Delay, s/veh 65.7 
Movement EBT EBR WBL WBT NBL NBR 
Lane Configurations # s+ HH Ff 
Traffic Vol, veh/h 381 0 0 677 397 133 
Future Vol, veh/h 381 0 0 677 397 133 
Conflicting Peds, #/hr 0 0 0 0 0 0 
Sign Control Free Free Free Free Stop Stop 
RT Channelized - None - None - None 
Storage Length - - - - 0 0 
Veh in Median Storage, # 0 - - 0 0 - 
Grade, % 0 - - 0 0 - 
Peak Hour Factor 93 93 89 89 82 82 
Heavy Vehicles, % 4 2 2 7 5 0 
Mvmt Flow 410 0 0 761 484 162 
Major/Minor Major1 Major2 Minor 
Conflicting Flow All 0 - - - 791 410 
Stage 1 - - - - 410 - 
Stage 2 - - - - 381 - 
Critical Hdwy - - - - 6675 6.2 
Critical Hdwy Stg 1 - - - - 5.475 - 
Critical Hdwy Stg 2 - - - - 5.875 - 
Follow-up Hdwy - - - -3.5475 3.3 
Pot Cap-1 Maneuver - 0 0 - ~337 646 
Stage 1 - 0 0 661 - 
Stage 2 - 0 0 - 654 
Platoon blocked, % - - 
Mov Cap-1 Maneuver - - - - ~337 646 
Mov Cap-2 Maneuver - - - - ~337 - 
Stage 1 - - - - 661 
Stage 2 - - - - 654 
Approach EB WB NB 
HCM Control Delay, s 0 0 184.8 
HCM LOS F 


Minor Lane/Major Mvmt NBLniNBLn2 EBT WBT 


Capacity (veh/h) 337 = 646 - 
HCM Lane VIC Ratio 1.437 0.251 - 
HCM Control Delay (s) 242.6 12.4 

HCM Lane LOS F B 

HCM 95th %tile Q(veh) 25.5 1 

Notes 


~: Volume exceeds capacity  $: Delay exceeds 300s +: Computation Not Defined —_*: All major volume in platoon 
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Wellington Circle Study Short-Term (A) 


10: Middlesex Avenue & Middlesex Avenue #6/9th Street Weekday PM 
Intersection 
Int Delay, s/veh 3.2 
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL_ SBT SBR 
Lane Configurations ol b 5 ed 
Traffic Vol, veh/h 0 0 0 0 0 116 0 617 60 33 0 511 
Future Vol, veh/h 0 0 0 0 0 116 0 617 60 33 0 511 
Conflicting Peds, #/hr 0 0 0 0 0 33 0 0 36 ~ 8636 0 8 
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free 
RT Channelized - - None - - None - - None - - Free 
Storage Length - - - - - 0 - - - 50 - 50 
Veh in Median Storage, #  - 1 - - 0 - - 0 : ; 0 : 
Grade, % - 0 - - 0 - - 0 - - 0 - 
Peak Hour Factor C2 82 OP isi 81s 81 91 91 9 94 94 94 
Heavy Vehicles, % 0 0 0 0 1 0 0 1 0 0 0 0 
Mvmt Flow 0 0 0 0 0 143 0 678 66 35 0 544 
Major/Minor Minor Major1 
Conflicting Flow All - - 780 - 0 0 

Stage 1 - - - 

Stage 2 - - - 
Critical Hdwy - - 62 


Critical Hdwy Stg 1 
Critical Hdwy Stg 2 g é i 
Follow-up Hdwy - - 33 


Pot Cap-1 Maneuver 0 0 399 0 
Stage 1 0 0 - 0 
Stage 2 0 0 : 0 

Platoon blocked, % 

Mov Cap-1 Maneuver 0 385 

Mov Cap-2 Maneuver 0 - 

Stage 1 0 
Stage 2 0 

Approach WB NB 

HCM Control Delay, s 19.8 0 

HCM LOS C 


Minor Lane/Major Mvmt NBT NBRWBLn1 


Capacity (veh/h) - - 385 
HCM Lane V/C Ratio - - 0.372 
HCM Control Delay (s) - - 19.8 
HCM Lane LOS - - C 
HCM 95th %tile Q(veh) - 2 tall 
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Wellington Circle Study 
12: Fellsway (Route 28) & Earhart Landin Weekday PM 


Movement 

Lane Configurations 
Traffic Volume (veh/h) 
Future Volume (Veh/h) 
Sign Control 

Grade 

Peak Hour Factor 
Hourly flow rate (vph) 
Pedestrians 

Lane Width (ft) 
Walking Speed (ft/s) 
Percent Blockage 
Right turn flare (veh) 
Median type 

Median storage veh) 
Upstream signal (ft) 
pX, platoon unblocked 
vC, conflicting volume 
vC1, stage 1 conf vol 
vC2, stage 2 conf vol 
vCu, unblocked vol 
tC, single (s) 

tC, 2 stage (s) 

tF (s) 

p0 queue free % 

cM capacity (veh/h) 


Direction, Lane # 
Volume Total 
Volume Left 
Volume Right 

cSH 

Volume to Capacity 
Queue Length 95th (ft) 
Control Delay (s) 
Lane LOS 
Approach Delay (s) 
Approach LOS 


Intersection Summary 
Average Delay 


Intersection Capacity Utilization 


Analysis Period (min) 


01/13/2023 
McMahon Associates 


None 


432 


Short-Term (A) 


0.92 0.92 0.92 


None 


497 


ICU Level of Service A 
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Wellington Circle Study 


21: Fellsway (Route 28) #2 & Middlesex Avenue #6 


Lane Group 

Lane Configurations 
Traffic Volume (vph) 
Future Volume (vph) 
Ideal Flow (vphpl) 
Lane Width (ft) 
Grade (%) 

Storage Length (ft) 
Storage Lanes 
Taper Length (ft) 
Satd. Flow (prot) 

Fit Permitted 

Satd. Flow (perm) 
Right Turn on Red 
Satd. Flow (RTOR) 
Link Speed (mph) 
Link Distance (ft) 
Travel Time (s) 
Confl. Peds. (#/hr) 
Confl. Bikes (#/hr) 
Peak Hour Factor 
Growth Factor 
Heavy Vehicles (%) 
Bus Blockages (#/hr) 
Parking (#/hr) 
Mid-Block Traffic (%) 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Turn Type 

Protected Phases 
Permitted Phases 
Detector Phase 
Switch Phase 
Minimum Initial (s) 
Minimum Split (s) 
Total Split (s) 

Total Split (%) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 
Lead/Lag 

Lead-Lag Optimize? 
Recall Mode 

Act Effct Green (s) 
Actuated g/C Ratio 
vic Ratio 

Control Delay 
Queue Delay 

Total Delay 


01/13/2023 
McMahon Associates 


Yes 


Yes 


@2 


Max 


4 


C-Max 


Short-Term (B) 


Weekday AM 
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Wellington Circle Study Short-Term (B) 
21: Fellsway (Route 28) #2 & Middlesex Avenue #6 Weekday AM 


eo hb * & F 
Lane Group ____—WBL_WBR NBT NBR SBL__SBT__@2_ we 


LOS A E 
Approach Delay 8.3 117 
Approach LOS A E 
Queue Length 50th (ft) 54 255 
Queue Length 95th (ft) 64 306 
Internal Link Dist (ft) 26 220 105 
Turn Bay Length (ft) 

Base Capacity (vph) 1744 2131 
Starvation Cap Reductn 210 0 
Spillback Cap Reductn 424 857 
Storage Cap Reductn 0 0 
Reduced v/c Ratio 0.80 1.09 
Intersection Summary 
Area Type: Other 


Cycle Length: 100 

Actuated Cycle Length: 100 

Offset: 30 (30%), Referenced to phase 4:NBTL and 8:, Start of Green 
Natural Cycle: 55 

Control Type: Actuated-Coordinated 

Maximum vic Ratio: 0.65 


Intersection Signal Delay: 44.3 Intersection LOS: D 
Intersection Capacity Utilization 86.4% ICU Level of Service E 
Analysis Period (min) 15 
Splits and Phases: 21: Fellsway (Route 28) #2 & Middlesex Avenue #6 

#22 #22 

++ 


ar “fo R 
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Wellington Circle Study 
22: Fellsway (Route 28) #4/Fellsway (Route 28) & Middlesex Avenue #6 


Short-Term (B) 
Weekday AM 


Lane Group EBL EBT EBR  WBL WBI WBR NBL NBT NBR SBL_ SBT __ SBR 
Lane Configurations +b d+ 

Traffic Volume (vph) 0 0 0 0 197 47 179 519 0 0 0 0 
Future Volume (vph) 0 0 0 0 797 47 179 519 0 0 0 0 
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 
Lane Width (ft) 12 12 12 12 16 12 12 12 12 12 12 12 
Grade (%) 0% 0% 0% 0% 

Storage Length (ft) 0 0 0 0 0 0 0 0 
Storage Lanes 0 0 0 0 0 0 0 0 
Taper Length (ft) 25 25 25 25 

Satd. Flow (prot) 0 0 0 0 4056 0 0 3460 0 0 0 0 
Fit Permitted 0.987 

Satd. Flow (perm) 0 0 0 0 4056 0 0 3460 0 0 0 0 
Right Turn on Red Yes Yes Yes Yes Yes 
Satd. Flow (RTOR) i 87 

Link Speed (mph) 30 30 30 30 

Link Distance (ft) 106 124 132 208 

Travel Time (s) 24 28 3.0 47 

Confl. Peds. (#/hr) 1 

Confl. Bikes (#/hr) 

Peak Hour Factor 0.92 092 092 078 078 O78 093 O93 O93 092 092 0.92 
Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 
Heavy Vehicles (%) 0% 0% 0% 0% 0% 0% 0% 4% 0% 0% 0% 0% 
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0 
Parking (#/hr) 

Mid-Block Traffic (%) 0% 0% 0% 0% 

Shared Lane Traffic (%) 

Lane Group Flow (vph) 0 0 0 0 1082 0 0 750 0 0 0 0 
Turn Type NA Split NA 

Protected Phases 2 4 4 

Permitted Phases 

Detector Phase 2 4 4 

Switch Phase 

Minimum Initial (s) 5.0 5.0 5.0 

Minimum Split (s) 29.0 225 22.5 

Total Split (s) 54.0 46.0 46.0 

Total Split (%) 54.0% 46.0% 46.0% 

Yellow Time (s) 3.5 3.5 3.5 

All-Red Time (s) 5) 1.0 1.0 

Lost Time Adjust (s) 0.0 0.0 

Total Lost Time (s) 11.0 45 

Lead/Lag 

Lead-Lag Optimize? 

Recall Mode Max C-Max C-Max 

Act Effct Green (s) 43.0 41.5 

Actuated g/C Ratio 0.43 0.42 

vic Ratio 0.62 0.50 

Control Delay 23.9 15.3 

Queue Delay 0.0 ks 

Total Delay 23.9 16.6 
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Wellington Circle Study 


22: Fellsway (Route 28) #4/Fellsway (Route 28) & Middlesex Avenue #6 


Lane Group 

Lane Configurations 
Traffic Volume (vph) 
Future Volume (vph) 
Ideal Flow (vphpl) 
Lane Width (ft) 
Grade (%) 

Storage Length (ft) 
Storage Lanes 
Taper Length (ft) 
Satd. Flow (prot) 

Fit Permitted 

Satd. Flow (perm) 
Right Turn on Red 
Satd. Flow (RTOR) 
Link Speed (mph) 
Link Distance (ft) 
Travel Time (s) 
Confl. Peds. (#/hr) 
Confl. Bikes (#hr) 
Peak Hour Factor 
Growth Factor 
Heavy Vehicles (%) 
Bus Blockages (#/hr) 
Parking (#/hr) 
Mid-Block Traffic (%) 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Turn Type 

Protected Phases 
Permitted Phases 
Detector Phase 
Switch Phase 
Minimum Initial (s) 
Minimum Split (s) 
Total Split (s) 

Total Split (%) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 
Lead/Lag 

Lead-Lag Optimize? 
Recall Mode 

Act Effct Green (s) 
Actuated g/C Ratio 
vic Ratio 

Control Delay 
Queue Delay 

Total Delay 


01/13/2023 
McMahon Associates 


G6 


Max 


@8 


C-Max 


Short-Term (B) 


Weekday AM 
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Wellington Circle Study Short-Term (B) 
22: Fellsway (Route 28) #4/Fellsway (Route 28) & Middlesex Avenue #6 Weekday AM 


a a ie nr ae ee A 
Lane Group EBL_EBT _EBR WBL__WBT WBR _NBL__NBT NBR SBL_SBT_SBR 


LOS C B 
Approach Delay 23.9 16.6 
Approach LOS C B 
Queue Length 50th (ft) 273 102 
Queue Length 95th (ft) 278 127 
Internal Link Dist (ft) 26 44 52 128 
Turn Bay Length (ft) 

Base Capacity (vph) 1748 1486 
Starvation Cap Reductn 0 272 
Spillback Cap Reductn 2 491 
Storage Cap Reductn 0 0 
Reduced vic Ratio 0.62 0.75 


Area Type: Other 

Cycle Length: 100 

Actuated Cycle Length: 100 

Offset: 30 (30%), Referenced to phase 4:NBTL and 8:, Start of Green 
Natural Cycle: 55 

Control Type: Actuated-Coordinated 

Maximum vic Ratio: 0.65 


Intersection Signal Delay: 20.9 Intersection LOS: C 
Intersection Capacity Utilization 82.4% ICU Level of Service E 
Analysis Period (min) 15 
Splits and Phases: 22: Fellsway (Route 28) #4/Fellsway (Route 28) & Middlesex Avenue #6 
#22 #. 

+ 


ar “fo R 
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Wellington Circle Study Short-Term (B) 
2: Fellsway (Route 28) #4/Fellsway (Route 28) & Middlesex Avenue #6 Weekday AM 


NO 


Approach Delay 


Queue Length 50th (ft) 


Internal Link Dist (ft) 


Base Capacity (vph) 


Spilloack Cap Reductn 


Reduced v/c Ratio 
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Wellington Circle Study 


24: Fellsway (Route 28) #2 & Mystic Valley Parkway (Route 16)/Mystic Valley ParkwaWeéPkdaytavl 6) #5 


Lane Group 

Lane Configurations 
Traffic Volume (vph) 
Future Volume (vph) 
Ideal Flow (vphpl) 
Lane Width (ft) 
Grade (%) 

Storage Length (ft) 
Storage Lanes 
Taper Length (ft) 
Satd. Flow (prot) 

Fit Permitted 

Satd. Flow (perm) 
Right Turn on Red 
Satd. Flow (RTOR) 
Link Speed (mph) 
Link Distance (ft) 
Travel Time (s) 
Confl. Peds. (#/hr) 
Confl. Bikes (#/hr) 
Peak Hour Factor 
Growth Factor 
Heavy Vehicles (%) 
Bus Blockages (#/hr) 
Parking (#/hr) 
Mid-Block Traffic (%) 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Turn Type 

Protected Phases 
Permitted Phases 
Detector Phase 
Switch Phase 
Minimum Initial (s) 
Minimum Split (s) 
Total Split (s) 

Total Split (%) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 
Lead/Lag 

Lead-Lag Optimize? 
Recall Mode 

Act Effct Green (s) 
Actuated g/C Ratio 
vic Ratio 

Control Delay 
Queue Delay 

Total Delay 


01/13/2023 
McMahon Associates 


FA+ry «tT Xa Ff ev 4 
EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR 
+44 ttt f 
0 0 0 0 1025 0 0 0 0 0 2270 86 
0 0 0 0 1025 0 0 0 0 0 2270 86 
1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 
12 12 12 12 11 12 12 12 12 12 12 14 
0% 0% 0% 0% 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 1 
25 25 25 25 
0 0 0 0 4916 0 0 0 0 0 6471 1723 
0 0 0 0 4916 0 0 0 0 0 6471 #1606 
No No Yes No No 
30 30 30 30 
407 260 1114 300 
9.3 5.9 2.5 6.8 
18 
0.92 0.92 0.92 0.95 0.95 0.95 0.92 0.92 0.92 0.99 0.99 0.99 
100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 
0% 0% 0% 0% 2% 0% 0% 0% 0% 0% 1% 0% 
0 0 0 0 0 0 0 0 0 0 0 0 
0% 0% 0% 0% 
0 0 0 0 1079 0 0 0 0 0 2293 87 
NA NA Perm 
6 8 
8 
6 8 8 
5.0 5.0 5.0 
24.0 22.5 22.5 
57.0 43.0 43.0 
57.0% 43.0% 43.0% 
40 4.0 4.0 
1.0 6.5 6.5 
0.0 0.0 0.0 
5.0 10.5 10.5 
C-Max Max Max 
52.0 CP) BAIS) 
0.52 0.32 0.32 
0.42 1.09 0.17 
7.2 77.9 21.9 
0.6 49 0.0 
78 82.8 21.9 


Short-Term (B) 
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Wellington Circle Study Short-Term (B) 


24: Fellsway (Route 28) #2 & Mystic Valley Parkway (Route 16)/Mystic Valley ParkwaWeéPkdaytaVl 6) #5 


Lane Group C1 @2 @4 
LanefConfigurations 

Traffic Volume (vph) 

Future Volume (vph) 

Ideal Flow (vphpl) 

Lane Width (ft) 

Grade (%) 

Storage Length (ft) 

Storage Lanes 

Taper Length (ft) 

Satd. Flow (prot) 

Fit Permitted 

Satd. Flow (perm) 

Right Turn on Red 

Satd. Flow (RTOR) 

Link Speed (mph) 

Link Distance (ft) 

Travel Time (s) 

Confl. Peds. (#/hr) 

Confl. Bikes (#hr) 

Peak Hour Factor 

Growth Factor 

Heavy Vehicles (%) 

Bus Blockages (#/hr) 

Parking (#/hr) 

Mid-Block Traffic (%) 

Shared Lane Traffic (%) 

Lane Group Flow (vph) 

Turn Type 

Protected Phases 1 2 4 
Permitted Phases 

Detector Phase 

Switch Phase 

Minimum Initial (s) 5.0 5.0 5.0 
Minimum Split (s) 12.0 21.0 285 
Total Split (s) 27.0 30.0 43.0 
Total Split (%) 27% 30% 43% 
Yellow Time (s) 4.0 4.0 4.0 
All-Red Time (s) 3.0 3.5 2.5 
Lost Time Adjust (s) 

Total Lost Time (s) 

Lead/Lag 

Lead-Lag Optimize? 

Recall Mode Max C-Max Max 
Act Effct Green (s) 

Actuated g/C Ratio 

vic Ratio 

Control Delay 

Queue Delay 

Total Delay 


01/13/2023 Synchro 11 Report 
McMahon Associates Page 8 


Wellington Circle Study Short-Term (B) 


24: Fellsway (Route 28) #2 & Mystic Valley Parkway (Route 16)/Mystic Valley ParkwaWeéPXdaytavl 6) #5 
i ie er a ee A 
LaneGroup EBL EBT _EBR_WBL__WBT WSR _NBL__NBT_ NBR SBL__SBT__SBR 


LOS A F C 
Approach Delay 78 80.5 
Approach LOS A F 

Queue Length 50th (ft) 55 ~495 38 
Queue Length 95th (ft) 63 #557 = m63 
Internal Link Dist (ft) 327 180 31 220 

Turn Bay Length (ft) 

Base Capacity (vph) 2556 2103 521 
Starvation Cap Reductn 980 480 0 
Spillback Cap Reductn 0 329 0 
Storage Cap Reductn 0 0 0 
Reduced v/c Ratio 0.68 1.41 0.17 
Intersection Summary 
Area Type: Other 


Cycle Length: 100 

Actuated Cycle Length: 100 

Offset: 23 (23%), Referenced to phase 2:EBT and 6:, Start of Green 
Natural Cycle: 140 

Control Type: Actuated-Coordinated 

Maximum vic Ratio: 1.34 


Intersection Signal Delay: 57.8 Intersection LOS: E 
Intersection Capacity Utilization 65.6% ICU Level of Service C 
Analysis Period (min) 15 


~ Volume exceeds capacity, queue is theoretically infinite. 
Queue shown is maximum after two cycles. 

# 95th percentile volume exceeds capacity, queue may be longer. 
Queue shown is maximum after two cycles. 

m Volume for 95th percentile queue is metered by upstream signal. 


Splits and Phases: 24: Fellsway (Route 28) #2 & Mystic Valley Parkway (Route 16)/Mystic Valley Parkway (Route 16) #5 


#26 #26 #26 
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Wellington Circle Study Short-Term (B) 


24: Fellsway (Route 28) #2 & Mystic Valley Parkway (Route 16)/Mystic Valley Parkway€Pkdaytav 6) #5 


Approach Delay 


Queue Length 50th (ft) 


Internal Link Dist (ft) 


Base Capacity (vph) 


Spilloack Cap Reductn 


Reduced v/c Ratio 
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Wellington Circle Study 


25: Fellsway Turn Lanes #1/Middlesex Avenue & Fellsway (Route 28) #4/Fellsway (RoWlesd2B)h& Mystic V: 


Lane Group 

Lane Configurations 
Traffic Volume (vph) 
Future Volume (vph) 
Ideal Flow (vphpl) 
Lane Width (ft) 
Grade (%) 

Storage Length (ft) 
Storage Lanes 
Taper Length (ft) 
Satd. Flow (prot) 

Fit Permitted 

Satd. Flow (perm) 
Right Turn on Red 
Satd. Flow (RTOR) 
Link Speed (mph) 
Link Distance (ft) 
Travel Time (s) 
Confl. Peds. (#/hr) 
Confl. Bikes (#/hr) 
Peak Hour Factor 
Growth Factor 
Heavy Vehicles (%) 
Bus Blockages (#/hr) 
Parking (#/hr) 
Mid-Block Traffic (%) 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Turn Type 
Protected Phases 
Permitted Phases 
Detector Phase 
Switch Phase 
Minimum Initial (s) 
Minimum Split (s) 
Total Split (s) 

Total Split (%) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 
Lead/Lag 

Lead-Lag Optimize? 
Recall Mode 

Act Effct Green (s) 
Actuated g/C Ratio 
vic Ratio 

Control Delay 
Queue Delay 

Total Delay 


01/13/2023 
McMahon Associates 


oe Ge & & wy 


5.0 
17.0 
66.0 

66.0% 


5.0 
17.0 
66.0 

66.0% 


Yes 


Yes 


Split 


5.0 
29.0 
34.0 


34.0% 


40 
3.0 


Max 


s. 
NBL NBT 
Kh 4th 
19 184 
79 184 
1900 1900 
12 12 
0% 

0 

1 

25 
1537 = 4475 
0.950 0.999 
1537 = 4475 

76 
30 
81 
1.8 
0.87 0.87 
100% 100% 
1% 1% 
0 0 
0% 

10% 
90 453 
Split NA 
4 4 
6! 
4 4 
5.0 5.0 
29.0 29.0 
34.0 34.0 
34.0% 34.0% 
4.0 4.0 
3.0 3.0 
0.0 0.0 
7.0 7.0 
Max Max 
27.0 100.0 
0.27 1.00 
0.19 0.10 
0.7 0.0 
0.0 0.0 
0.7 0.0 


f 


NBR 


@2 


Short-Term (B) 


@9 
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Wellington Circle Study Short-Term (B) 
25: Fellsway Turn Lanes #1/Middlesex Avenue & Fellsway (Route 28) #4/Fellsway (RoWesd2B)\& Mystic V: 


ee KOnmn sa t ff 
Lane Group WBL_SWBT_WBR_WBR2_NBL2__NBL__NBT NBR O29 


LOS B B B A 
Approach Delay 16.5 0.1 
Approach LOS B 

Queue Length 50th (ft) 151 145 167 0 0 
Queue Length 95th (ft) 197 201 255 m0 m0 
Internal Link Dist (ft) 425 1 
Turn Bay Length (ft) 

Base Capacity (vph) 1714 1835 1012 470 4475 
Starvation Cap Reductn 0 0 0 0 0 
Spillback Cap Reductn 455 0 0 0 0 
Storage Cap Reductn 0 0 0 0 0 
Reduced v/c Ratio 0.89 072 0.53 0.19 0.10 
Intersection Summary 
Area Type: Other 


Cycle Length: 100 

Actuated Cycle Length: 100 

Offset: 21 (21%), Referenced to phase 2:EBT and 6:, Start of Green 
Natural Cycle: 65 

Control Type: Actuated-Coordinated 

Maximum vic Ratio: 0.90 


Intersection Signal Delay: 13.7 Intersection LOS: B 
Intersection Capacity Utilization 50.1% ICU Level of Service A 
Analysis Period (min) 15 


* 


User Entered Value 
m Volume for 95th percentile queue is metered by upstream signal. 
!_ Phase conflict between lane groups. 


Splits and Phases: 25: Fellsway Turn Lanes #1/Middlesex Avenue & Fellsway (Route 28) #4/Fellsway (Route 28) & Mystic Valley Parkway (Route 16) # 


#27 #27 #25 #27 
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Wellington Circle Study Short-Term (B) 


26: Fellsway (Route 28)/Fellsway (Route 28) #2 & Mystic Valley Parkway (Route 16) #@cé&déel way Turn | 


Lane Group EBT  EBR  SBL SBT SWL2 ~~ SWL 6 @8 
Lane Configurations Se ol H ht ha hel 

Traffic Volume (vph) 808 Sli 329 = 1941 42 1062 

Future Volume (vph) 808 517 329 = 1941 42 1062 

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 

Lane Width (ft) 11 16 12 12 12 12 

Grade (%) 0% 0% 0% 

Storage Length (ft) 200 0 0 

Storage Lanes 1 1 3 

Taper Length (ft) 25 25 

Satd. Flow (prot) 4775 1812 1493 4846 0 4938 

Fit Permitted 0.950 0.999 0.950 

Satd. Flow (perm) 4775 1812 81493 4846 0 4938 

Right Turn on Red No Yes 

Satd. Flow (RTOR) 164 

Link Speed (mph) 30 30 30 

Link Distance (ft) 391 111 270 

Travel Time (s) 8.9 2.5 6.1 

Confl. Peds. (#/hr) 14 

Confl. Bikes (#/hr) 

Peak Hour Factor 0.95 095 096 096 098 0.98 

Growth Factor 100% 100% 100% 100% 100% 100% 

Heavy Vehicles (%) 5% 1% 4% 1% 5% 3% 

Bus Blockages (#/hr) 0 0 0 0 0 0 

Parking (#/hr) 

Mid-Block Traffic (%) 0% 0% 0% 

Shared Lane Traffic (%) 10% 

Lane Group Flow (vph) 851 544 309 2056 OQ 1127 

Turn Type NA Prot — Split NA Prot Prot 

Protected Phases 2 2 4 4 1 1 6 8 
Permitted Phases 

Detector Phase 2 2 4 4 1 1 

Switch Phase 

Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 
Minimum Split (s) 21.0 21.0 285 285 120 120 240 225 
Total Split (s) 30.0 300 43.0 430 270 270 57.0 43.0 
Total Split (%) 30.0% 30.0% 43.0% 43.0% 27.0% 270% 57% 43% 
Yellow Time (s) 40 40 40 40 40 40 40 4.0 
All-Red Time (s) 3.5 3.5 2.5 2.5 3.0 3.0 1.0 6.5 
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 

Total Lost Time (s) 25 5 6.5 6.5 7.0 

Lead/Lag 

Lead-Lag Optimize? 

Recall Mode C-Max C-Max Max Max Max Max C-Max Max 
Act Effct Green (s) COS) CRS) 308) 310,43) 20.0 

Actuated g/C Ratio 0.22 0.22 0.36 0.36 0.20 

vic Ratio 0.79 1.34 0.57 1.16 1.01 

Control Delay 42.8 200.5 1.0 85.2 48.4 

Queue Delay 0.0 0.0 125) 0.2 33.8 

Total Delay 428 2005 134 85.3 82.2 
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Wellington Circle Study Short-Term (B) 


26: Fellsway (Route 28)/Fellsway (Route 28) #2 & Mystic Valley Parkway (Route 16) #@cé&déelway Turn | 
LaneGroup EBT _EBR__SBL__SBT_SWI2__SWL_—S 6B 


LOS D F B F F 
Approach Delay 104.3 76.0 82.2 
Approach LOS F E F 
Queue Length 50th (ft) 188 ~454 4 ~591 ~227 
Queue Length 95th (ft) 237 ~=—- #658 m4 m#508 #325 
Internal Link Dist (ft) 311 31 190 
Turn Bay Length (ft) 200 

Base Capacity (vph) 1074 407 544 = 1768 1118 
Starvation Cap Reductn 0 0 209 86 160 
Spillback Cap Reductn 0 0 0 0 0 
Storage Cap Reductn 0 0 0 0 0 
Reduced vic Ratio 0.79 134 092 1.22 1.18 
Intersection Summary 
Area Type: Other 


Cycle Length: 100 

Actuated Cycle Length: 100 

Offset: 23 (23%), Referenced to phase 2:EBT and 6:, Start of Green 
Natural Cycle: 140 

Control Type: Actuated-Coordinated 

Maximum vic Ratio: 1.34 


Intersection Signal Delay: 85.5 Intersection LOS: F 
Intersection Capacity Utilization 90.6% ICU Level of Service E 
Analysis Period (min) 15 


~ Volume exceeds capacity, queue is theoretically infinite. 
Queue shown is maximum after two cycles. 

# 95th percentile volume exceeds capacity, queue may be longer. 
Queue shown is maximum after two cycles. 

m Volume for 95th percentile queue is metered by upstream signal. 


Splits and Phases: 26: Fellsway (Route 28)/Fellsway (Route 28) #2 & Mystic Valley Parkway (Route 16) #3 & Fellsway Turn Lanes #1 


#26 #26 #26 
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Wellington Circle Study 


27: Fellsway (Route 28) #4 & Mystic Valley Parkway (Route 16) #3/Revere Beach ParWiarsgeyRidute 16) 
A+ry fet XN 4 


Lane Group 

Lane Configurations 
Traffic Volume (vph) 
Future Volume (vph) 
Ideal Flow (vphpl) 
Lane Width (ft) 
Grade (%) 

Storage Length (ft) 
Storage Lanes 
Taper Length (ft) 
Satd. Flow (prot) 

Fit Permitted 

Satd. Flow (perm) 
Right Turn on Red 
Satd. Flow (RTOR) 
Link Speed (mph) 
Link Distance (ft) 
Travel Time (s) 
Confl. Peds. (#/hr) 
Confl. Bikes (#/hr) 
Peak Hour Factor 
Growth Factor 
Heavy Vehicles (%) 
Bus Blockages (#/hr) 
Parking (#/hr) 
Mid-Block Traffic (%) 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Turn Type 

Protected Phases 
Permitted Phases 
Detector Phase 
Switch Phase 
Minimum Initial (s) 
Minimum Split (s) 
Total Split (s) 

Total Split (%) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 
Lead/Lag 

Lead-Lag Optimize? 
Recall Mode 

Act Effct Green (s) 
Actuated g/C Ratio 
vic Ratio 

Control Delay 
Queue Delay 

Total Delay 
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EBR 


Yes 


WBL WBT WBR 
0 0 0 
0 0 0 
1900 1900 1900 
12 12 12 
0% 
0 0 
0 0 
25 
0 0 0 
0 0 0 
Yes 
30 
357 
8.1 
0.92 0.92 0.92 
100% 100% 100% 
0% 0% 0% 
0 0 0 
0% 
0 0 0 


NBL 


0.96 
100% 
0% 1% 


0 493 


865 
custom 
94 


94 


Short-Term (B) 


SBL 


SBT 


kewe e = 


SBR 


Yes 
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Wellington Circle Study Short-Term (B) 


27: Fellsway (Route 28) #4 & Mystic Valley Parkway (Route 16) #3/Revere Beach ParWiarageyRidute 16) 


Lane Group 6 @9 
Lane Configurations 
Traffic Volume (vph) 
Future Volume (vph) 
Ideal Flow (vphpl) 
Lane Width (ft) 

Grade (%) 

Storage Length (ft) 
Storage Lanes 

Taper Length (ft) 

Satd. Flow (prot) 

Fit Permitted 

Satd. Flow (perm) 
Right Turn on Red 
Satd. Flow (RTOR) 
Link Speed (mph) 

Link Distance (ft) 
Travel Time (s) 

Confl. Peds. (#/hr) 
Confl. Bikes (#hr) 
Peak Hour Factor 
Growth Factor 

Heavy Vehicles (%) 
Bus Blockages (#/hr) 
Parking (#/hr) 
Mid-Block Traffic (%) 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Turn Type 

Protected Phases 6 g 
Permitted Phases 
Detector Phase 


Switch Phase 

Minimum Initial (s) 5.0 5.0 
Minimum Split (s) 17.0 10.0 
Total Split (s) 66.0 26.0 
Total Split (%) 66% 26% 
Yellow Time (s) 4.0 3.5 
All-Red Time (s) 1.0 1.0 
Lost Time Adjust (s) 

Total Lost Time (s) 

Lead/Lag Lag 
Lead-Lag Optimize? Yes 
Recall Mode C-Max None 
Act Effct Green (s) 

Actuated g/C Ratio 

vic Ratio 

Control Delay 

Queue Delay 

Total Delay 

01/13/2023 Synchro 11 Report 
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Wellington Circle Study Short-Term (B) 


27: Fellsway (Route 28) #4 & Mystic Valley Parkway (Route 16) #3/Revere Beach ParWiarsgeyRidute 16) 
FA +ry ft XA ferret a 
Lane Group EBL EBT _EBR__WBL__WBT_ _WBR__NBL__NBT NBR SBL__SBT__SBR 


LOS A E C 

Approach Delay 8.6 35.4 

Approach LOS A D 

Queue Length 50th (ft) 76 96 292 

Queue Length 95th (ft) m87 #146 368 

Internal Link Dist (ft) 177 277 343 1 
Turn Bay Length (ft) 

Base Capacity (vph) 2178 549 1462 

Starvation Cap Reductn 508 0 0 

Spillback Cap Reductn 0 0 0 

Storage Cap Reductn 0 0 0 

Reduced vic Ratio 0.74 0.90 0.59 

Intersection Summary 
Area Type: Other 


Cycle Length: 100 

Actuated Cycle Length: 100 

Offset: 21 (21%), Referenced to phase 2:EBT and 6:, Start of Green 
Natural Cycle: 65 

Control Type: Actuated-Coordinated 

Maximum vic Ratio: 0.90 


Intersection Signal Delay: 22.7 Intersection LOS: C 
Intersection Capacity Utilization 54.0% ICU Level of Service A 
Analysis Period (min) 15 


* 


User Entered Value 

# 95th percentile volume exceeds capacity, queue may be longer. 
Queue shown is maximum after two cycles. 

m Volume for 95th percentile queue is metered by upstream signal. 


Splits and Phases: 27: Fellsway (Route 28) #4 & Mystic Valley Parkway (Route 16) #3/Revere Beach Parkway (Route 16) 


#27 #27 #25 427 
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Wellington Circle Study Short-Term (B) 


27: Fellsway (Route 28) #4 & Mystic Valley Parkway (Route 16) #3/Revere Beach ParWarsgeyRidute 16) 


Approach Delay 


Queue Length 50th (ft) 


Internal Link Dist (ft) 


Base Capacity (vph) 


Spilloack Cap Reductn 


Reduced v/c Ratio 
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Wellington Circle Study 


1: Mystic Valley Parkway (Route 16) & Commercial Street 


Lane Group 

Lane Configurations 
Traffic Volume (vph) 
Future Volume (vph) 
Ideal Flow (vphpl) 
Lane Width (ft) 
Grade (%) 

Storage Length (ft) 
Storage Lanes 
Taper Length (ft) 
Satd. Flow (prot) 

Fit Permitted 

Satd. Flow (perm) 
Right Turn on Red 
Satd. Flow (RTOR) 
Link Speed (mph) 
Link Distance (ft) 
Travel Time (s) 
Confl. Peds. (#/hr) 
Confl. Bikes (#/hr) 
Peak Hour Factor 
Growth Factor 
Heavy Vehicles (%) 
Bus Blockages (#/hr) 
Parking (#/hr) 
Mid-Block Traffic (%) 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Turn Type 

Protected Phases 
Permitted Phases 
Detector Phase 
Switch Phase 
Minimum Initial (s) 
Minimum Split (s) 
Total Split (s) 

Total Split (%) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 
Lead/Lag 

Lead-Lag Optimize? 
Recall Mode 

Act Effct Green (s) 
Actuated g/C Ratio 
vic Ratio 

Control Delay 
Queue Delay 

Total Delay 


01/13/2023 
McMahon Associates 


= 


8.0 
13.0 
16.0 

14.5% 

40 

1.0 


Lead 


None 


A 


— 


8.0 
13.0 
55.0 

50.0% 

4.0 

1.0 


Lag 


Min 


8.0 
13.0 
55.0 

50.0% 


S \ 
WBR SBL SBR 
F | ff 
63 153 133 
63 153 133 
1900 1900 1900 
12 11 11 
0% 
40 0 200 
1 1 1 
25 
1538 1544 1501 
0.950 
1538 1544 1501 
Yes Yes 
17 151 
30 
822 
18.7 
0.97 0.88 0.88 
100% 100% 100% 
5% 13% 4% 
0 0 0 
0% 
65 174 151 
Perm Prot Prot 
4 4 
2 
2 4 4 
8.0 8.0 8.0 
13.0 13.0 13.0 
55.0 19.0 19.0 
50.0% 17.3% 17.3% 
4.0 4.0 4.0 
1.0 1.0 1.0 
0.0 0.0 0.0 
5.0 5.0 5.0 
Lag 
Min’ None None 
37.2 14.6 14.6 
0.46 0.18 0.18 
0.09 0.62 0.38 
12.4 50.0 11.0 
0.0 0.0 0.0 
12.4 50.0 11.0 


None 


Short-Term (B) 


Weekday AM 
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Wellington Circle Study Short-Term (B) 
: Mystic Valley Parkway (Route 16) & Commercial Street Weekday AM 
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Control Type: Actuated-Uncoordinated 


Intersection Signal Delay: 19.3 Intersection LOS: B 


Analysis Period (min) 15 


Queue shown is maximum after two cycles. 


wn 


plits and Phases: 


$ 


1: Mystic Valley Parkway (Route 16) & Commercial Street 


bos 


Wellington Circle Study Short-Term (B) 


8: Rivers Edge Drive & Rivers Edge Drive WB Ramps Weekday AM 
rk tes 

Lane Group WBL WBR  NBI NBR SBL__ SBT @9 

Lane Configurations 5 tf *#bh 5 # 

Traffic Volume (vph) 171 227 439 74 417 633 

Future Volume (vph) 171 227 439 74 417 633 

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 

Lane Width (ft) 11 12 12 12 12 14 

Grade (%) 0% 0% 0% 

Storage Length (ft) 85 0 0 0 

Storage Lanes 1 1 0 1 

Taper Length (ft) 200 25 

Satd. Flow (prot) 1544 1509 3239 0 1703 1949 

Fit Permitted 0.950 0.234 

Satd. Flow (perm) 1544 1509 3239 0 419 1949 

Right Turn on Red Yes No 

Satd. Flow (RTOR) 236 

Link Speed (mph) 30 30 30 

Link Distance (ft) 538 273 339 

Travel Time (s) 12.2 6.2 7.7 


Confl. Peds. (#/hr) 
Confl. Bikes (#/hr) 


Peak Hour Factor 0.96 096 084 084 088 0.88 

Growth Factor 100% 100% 100% 100% 100% 100% 

Heavy Vehicles (%) 13% T% 1% 21% 6% 4% 

Bus Blockages (#/hr) 0 0 0 0 0 0 

Parking (#/hr) 

Mid-Block Traffic (%) 0% 0% 0% 

Shared Lane Traffic (%) 

Lane Group Flow (vph) 178 236 611 0 474 719 

Turn Type Prot _ pttov NA pm+tpt NA 
Protected Phases 3 31 2 1 6 g 
Permitted Phases 6 

Detector Phase 3 31 2 1 6 

Switch Phase 

Minimum Initial (s) 5.0 10.0 6.0 10.0 7.0 
Minimum Split (s) 12.0 17.0 12.0 17.0 30.0 
Total Split (s) 32.0 32.0 18.0 50.0 30.0 
Total Split (%) 28.6% 28.6% 16.1% 446% 27% 
Yellow Time (s) 40 40 3.0 4.0 2.0 
All-Red Time (s) 3.0 3.0 3.0 3.0 3.0 
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 

Total Lost Time (s) 70 7.0 6.0 7.0 
Lead/Lag Lag Lead 

Lead-Lag Optimize? Yes Yes 

Recall Mode None Min None Min None 
Act Effct Green (s) (er sad ier 39.9 38.9 
Actuated g/C Ratio 0.22 047 0.26 0.54 0.52 

vic Ratio 0.51 0.28 0.71 1.07 0.71 

Control Delay 33.6 27 = 32.5 82.1 22.2 

Queue Delay 0.0 0.0 0.0 0.0 0.0 

Total Delay 33.6 27 =32.5 82.1 22.2 
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Wellington Circle Study Short-Term (B) 
8: Rivers Edge Drive & Rivers Edge Drive WB Ramps Weekday AM 
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118 ~144 199 


Internal Link Dist (ft) 458 193 259 


Base Capacity (vph) 551 822 1156 444 1196 


Spilloack Cap Reductn 0 
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Reduced vic Ratio 0.32 0.29 0.53 1.07 0.60 


Area Type Other 
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Control Type: Actuated-Uncoordinated 


Intersection Signal Delay: 36.7 Intersection LOS: D 


Analysis Period (min) 15 


Queue shown is maximum after two cycles. 


Queue shown is maximum after two cycles. 


Splits and Phases: _ 8: Rivers Edge Drive & Rivers Edge Drive WB Ramps 
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Wellington Circle Study 
11: Fellsway (Route 28) & Riverside Avenue 


Lane Group 

Lane Configurations 
Traffic Volume (vph) 
Future Volume (vph) 
Ideal Flow (vphpl) 
Lane Width (ft) 
Grade (%) 

Storage Length (ft) 
Storage Lanes 
Taper Length (ft) 
Satd. Flow (prot) 

Fit Permitted 

Satd. Flow (perm) 
Right Turn on Red 
Satd. Flow (RTOR) 
Link Speed (mph) 
Link Distance (ft) 
Travel Time (s) 
Confl. Peds. (#/hr) 
Confl. Bikes (#/hr) 
Peak Hour Factor 
Growth Factor 
Heavy Vehicles (%) 
Bus Blockages (#/hr) 
Parking (#/hr) 
Mid-Block Traffic (%) 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Turn Type 

Protected Phases 
Permitted Phases 
Detector Phase 
Switch Phase 
Minimum Initial (s) 
Minimum Split (s) 
Total Split (s) 

Total Split (%) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 
Lead/Lag 

Lead-Lag Optimize? 
Recall Mode 

Act Effct Green (s) 
Actuated g/C Ratio 
vic Ratio 

Control Delay 
Queue Delay 

Total Delay 
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12.0 
19.0 
27.0 
19.3% 


Yes 


12.0 
19.0 
27.0 
19.3% 


“\ ¥) 

WBR  NBU 

) | 

fe) | 

1900 1900 

12 10 
0 
0 

0 0 

0 0 
Yes 

0.92 0.92 

100% 100% 

44% 2% 

0 0 

0 0 

Prot 

4 

4 

8.0 

13.0 

20.0 

14.3% 

4.0 

1.0 

None 


8.0 
13.0 
20.0 

14.3% 


Short-Term (B) 


Weekday AM 
pm Ss 
NBR SBU SBL 

ki 
7 12 46 
7 12 46 
1900 1900 1900 
11 10 10 
0 120 
0 1 
40 
0 0 1685 
0.950 
0 0 1685 
Yes 
0.92 0.93 0.93 
100% 100% 100% 
11% 0% 0% 
0 0 0 
0 0 62 

Prot Prot 

4 4 

4 4 

8.0 8.0 

13.0 13.0 

20.0 20.0 

14.3% 14.3% 

4.0 4.0 

1.0 1.0 

0.0 
5.0 
None None 
15.4 
0.13 
0.28 
54.7 
0.0 
54.7 
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Wellington Circle Study 


11: Fellsway (Route 28) & Riverside Avenue 


Lane Group 
Lane'fonfigurations 
Traffic Volume (vph) 
Future Volume (vph) 
Ideal Flow (vphpl) 
Lane Width (ft) 
Grade (%) 

Storage Length (ft) 
Storage Lanes 
Taper Length (ft) 
Satd. Flow (prot) 

Fit Permitted 

Satd. Flow (perm) 
Right Turn on Red 
Satd. Flow (RTOR) 
Link Speed (mph) 
Link Distance (ft) 
Travel Time (s) 
Confl. Peds. (#/hr) 
Confl. Bikes (#/hr) 
Peak Hour Factor 
Growth Factor 
Heavy Vehicles (%) 
Bus Blockages (#/hr) 
Parking (#/hr) 
Mid-Block Traffic (%) 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Turn Type 

Protected Phases 
Permitted Phases 
Detector Phase 
Switch Phase 
Minimum Initial (s) 
Minimum Split (s) 
Total Split (s) 

Total Split (%) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 
Lead/Lag 

Lead-Lag Optimize? 
Recall Mode 

Act Effct Green (s) 
Actuated g/C Ratio 
vic Ratio 

Control Delay 
Queue Delay 

Total Delay 
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35.3 


Short-Term (B) 


Weekday AM 
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Wellington Circle Study Short-Term (B) 
1: Fellsway (Route 28) & Riverside Avenue Weekday AM 
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Control Type: Semi Act-Uncoord 


Intersection Signal Delay: 49.7 Intersection LOS: D 


Analysis Period (min) 15 


Queue shown is maximum after two cycles. 


plits and Phases: 11: Fellsway (Route 28) & Riverside Avenue 


tho: 


Wellington Circle Study Short-Term (B) 
11: Fellsway (Route 28) & Riverside Avenue Weekday AM 


i Z 


Approach Delay 29.1 


Queue Length 50th (ft) 244 


NO 
co 


Internal Link Dist (ft) 434 


Base Capacity (vph) 1434 848 


Spilloack Cap Reductn 0 0 


Reduced v/c Ratio 0.70 0.46 
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Wellington Circle Study 
13: Fellsway (Route 28) & Presidents Landin 


Lane Group 

Lane Configurations 
Traffic Volume (vph) 
Future Volume (vph) 
Ideal Flow (vphpl) 
Lane Width (ft) 
Grade (%) 

Storage Length (ft) 
Storage Lanes 
Taper Length (ft) 
Satd. Flow (prot) 

Fit Permitted 

Satd. Flow (perm) 
Right Turn on Red 
Satd. Flow (RTOR) 
Link Speed (mph) 
Link Distance (ft) 
Travel Time (s) 
Confl. Peds. (#/hr) 
Confl. Bikes (#/hr) 
Peak Hour Factor 
Growth Factor 
Heavy Vehicles (%) 
Bus Blockages (#/hr) 
Parking (#/hr) 
Mid-Block Traffic (%) 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Turn Type 

Protected Phases 
Permitted Phases 
Detector Phase 
Switch Phase 
Minimum Initial (s) 
Minimum Split (s) 
Total Split (s) 

Total Split (%) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 
Lead/Lag 

Lead-Lag Optimize? 
Recall Mode 

Act Effct Green (s) 
Actuated g/C Ratio 
vic Ratio 

Control Delay 
Queue Delay 

Total Delay 
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WBL WBR 
j id 
133 29 
133 29 
1900 1900 
16 16 
0% 
0 0 
1 1 
25 
2006 1760 
0.950 
2006 1760 
Yes 
17 
30 
372 
8.5 
0.92 0.92 
100% 100% 
2% 4% 
0 0 
0% 
145 32 
Prot custom 
2 2 
3 
2 2 
6.0 6.0 
11.0 11.0 
25.0 25.0 
25.0% 25.0% 
3.0 3.0 
2.0 2.0 
0.0 0.0 
5.0 5.0 
None None 
13.4 43.4 
0.13 0.43 
0.54 0.04 
47.3 9.2 
0.0 0.0 
47.3 9.2 


NBR SBU 

123 3 

123 3 

1900 1900 

12 12 
0 
0 

0 0 

0 0 
Yes 
7 

0.97 0.87 

100% 100% 

5% 0% 

0 0 

0 0 

Prot 

3 

3 

6.0 

11.0 

30.0 

30.0% 

3.0 

2.0 

None 


Short-Term (B) 


Weekday AM 
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Wellington Circle Study Short-Term (B) 
3: Fellsway (Route 28) & Presidents Landin Weekday AM 
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Intersection Capacity Utilization 75.7% ICU Level of Service D 


m Volume for 95th percentile queue is metered by upstream signal. 


plits and Phases: 13: Fellsway (Route 28) & Presidents Landing 


toi 


| 


@2 


Wellington Circle Study Short-Term (B) 


3: Station Landing & Revere Beach Parkway (Route 16 Weekday AM 
>-~vy rin Pe 

Movement EBT EBR  WBL  WBT NBL NBR 

Lane Configurations ttth i 

Traffic Volume (veh/h) 1788 300 0 0 0 90 

Future Volume (Veh/h) 1788 300 0 0 0 90 

Sign Control Free Free Stop 

Grade 0% 0% 0% 

Peak Hour Factor 0.97 O97 092 092 075 £0.75 

Hourly flow rate (vph) 1382 309 0 0 0 120 

Pedestrians 4 

Lane Width (ft) 16.0 

Walking Speed (ft/s) 3.5 

Percent Blockage 1 

Right turn flare (veh) 

Median type None None 

Median storage veh) 

Upstream signal (ft) 357 

pX, platoon unblocked 0.87 0.87 ~=—-:0.87 

vC, conflicting volume 1695 1540 504 


vC1, stage 1 conf vol 
vC2, stage 2 conf vol 


vCu, unblocked vol 1072 895 0 
tC, single (s) 41 6.8 6.9 
tC, 2 stage (s) 

tF (s) 2.2 3.5 3.3 
p0 queue free % 100 100 87 
cM capacity (veh/h) 572 247 948 
Direction, Lane # EB 1 EB2 E—EB3 EB4_ WNB1 

Volume Total 395 395 395 506 120 

Volume Left 0 0 0 0 0 

Volume Right 0 0 0 309 120 

cSH 1700 ~=1700 1700 1700 948 

Volume to Capacity 0.23 023 023 030 8 0.13 

Queue Length 95th (ft) 0 0 0 0 11 

Control Delay (s) 0.0 0.0 0.0 0.0 9.3 

Lane LOS A 
Approach Delay (s) 0.0 9.3 
Approach LOS A 
Intersection Summary 

Average Delay 0.6 

Intersection Capacity Utilization 36.8% ICU Level of Service A 
Analysis Period (min) 15 
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Wellington Circle Study 


4: Constitution Way & Revere Beach Parkway (Route 16 


Short-Term (B) 


> y Ff TAN 
Movement EBT EBR  WBL  WBT _ NBL 
Lane Configurations ttth tttt 
Traffic Volume (veh/h) 1897 33 0 2505 0 
Future Volume (Veh/h) 1897 33 0 2505 0 
Sign Control Free Free Stop 
Grade 0% 0% 0% 
Peak Hour Factor 095 095 098 098 075 0.75 
Hourly flow rate (vph) 1498 35 0 1917 0 112 
Pedestrians 5) 
Lane Width (ft) 16.0 
Walking Speed (ft/s) 3.5 
Percent Blockage 1 
Right turn flare (veh) 
Median type None None 
Median storage veh) 
Upstream signal (ft) 626 
pX, platoon unblocked 0.99 0.99 0.99 
vC, conflicting volume 1538 2000 397 
vC1, stage 1 conf vol 
vC2, stage 2 conf vol 
vCu, unblocked vol 1496 1962 344 
tC, single (s) 41 6.8 7.1 
tC, 2 stage (s) 
tF (s) 2.2 3.5 3.4 
p0 queue free % 100 100 82 
cM capacity (veh/h) 447 56 620 
Direction, Lane # EB1  EB2 EB3 EB4 WB1 WB2 WB3 WB4_ NB1 
Volume Total 428 428 428 249 479 479 479 479 112 
Volume Left 0 0 0 0 0 0 0 0 0 
Volume Right 0 0 0 35 0 0 0 0 112 
cSH 1700 1700 1700 1700 1700 1700 1700 #1700 620 
Volume to Capacity 0.25 0.25 025 015 O28 028 0.28 0.28 0.18 
Queue Length 95th (ft) 0 0 0 0 0 0 0 0 16 
Control Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 8612.1 
Lane LOS B 
Approach Delay (s) 0.0 0.0 12.1 
Approach LOS B 
Intersection Summary 
Average Delay 0.4 
Intersection Capacity Utilization 33.0% ICU Level of Service A 
Analysis Period (min) 15 
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Wellington Circle Study 
5: Revere Beach Parkway (Route 16) & Brainard Avenue 


Movement 

Lane Configurations 
Traffic Volume (veh/h) 
Future Volume (Veh/h) 
Sign Control 

Grade 

Peak Hour Factor 
Hourly flow rate (vph) 
Pedestrians 

Lane Width (ft) 
Walking Speed (ft/s) 
Percent Blockage 
Right turn flare (veh) 
Median type 

Median storage veh) 
Upstream signal (ft) 
pX, platoon unblocked 
vC, conflicting volume 
vC1, stage 1 conf vol 
vC2, stage 2 conf vol 
vCu, unblocked vol 
tC, single (s) 

tC, 2 stage (s) 

tF (s) 

p0 queue free % 

cM capacity (veh/h) 


Direction, Lane # 
Volume Total 
Volume Left 
Volume Right 

cSH 

Volume to Capacity 
Queue Length 95th (ft) 
Control Delay (s) 
Lane LOS 
Approach Delay (s) 
Approach LOS 


Intersection Summary 
Average Delay 


Intersection Capacity Utilization 


Analysis Period (min) 


01/13/2023 
McMahon Associates 


0.94 


None 


766 


EB 2 
405 
0 

0 
1700 
0.24 
0 
0.0 


15 


- A WN of 
WBT WBR SBL SBR 
44 ff f 
2580 53 0 243 
2580 53 0 243 
Free Stop 
0% 0% 
0.82 0.82 0.61 0.61 
2360 65 0 398 
11 
15.0 
3.5 
1 
None 
2776 798 
2776 798 
6.8 7.0 
3.5 3.4 
100 0 
16 317 
EB3 EB4 WB1 WB2 WB3 
405 405 787 787 787 
0 0 0 0 0 
0 0 0 0 0 
1700 1700 1700 1700 #1700 
0.24 0.24 0.46 0.46 0.46 
0 0 0 0 0 
0.0 0.0 0.0 0.0 0.0 
0.0 
515 
59.1% ICU Level of Service 


WB4 SB1 
65 398 

0 0 

65 398 
1700 317 
0.04 = 1.26 
0 458 
0.0 173.2 
F 

173.2 

F 

B 


Short-Term (B) 


Synchro 11 Report 


Wellington Circle Study Short-Term (B) 


9: Rivers Edge Drive & Revere Beach Parkway EB Ramps Weekday AM 
Intersection 
Int Delay, s/veh 1.8 
Movement EBT EBR WBL WBT NBL NBR 
Lane Configurations - fF HR Hh ol 
Traffic Vol, veh/h 379 425 207 513 0 0 
Future Vol, veh/h 379 425 207 513 0 0 
Conflicting Peds, #/hr 0 0 0 0 0 0 
Sign Control Free Free Free Free Stop Stop 
RT Channelized - None - Free - None 
Storage Length - 0 150 - - 0 
Veh in Median Storage, # 0 - - 0 0 - 
Grade, % 0 - - 0 0 - 
Peak Hour Factor Me 8 8 bi 2 ep 
Heavy Vehicles, % 7 5 9g ] 0 0 
Mvmt Flow 412 462 249 618 0 0 
Major/Minor Major1 Major2 Minor 
Conflicting Flow All 0 0 874 0 - 412 
Stage 1 - - - - - - 
Stage 2 - - - - - : 
Critical Hdwy - - 4.235 - - 62 


Critical Hdwy Stg 1 
Critical Hdwy Stg 2 - - - g g i 
Follow-up Hdwy - - 2.2855 - - 3.3 


Pot Cap-1 Maneuver - - 734 - 0 644 
Stage 1 - - - - 0 - 
Stage 2 - - - - 0 

Platoon blocked, % - - - 

Mov Cap-1 Maneuver - - 734 - - 644 

Mov Cap-2 Maneuver - - - - - - 
Stage 1 
Stage 2 

Approach EB WB NB 

HCM Control Delay, s 0 3.6 0 

HCM LOS A 


Minor Lane/Major Mvmt NBLni EBT EBR WBL WBT 


Capacity (veh/h) - - - 7134 - 

HCM Lane V/C Ratio - - - 0.34 - 

HCM Control Delay (s) 0 - - 12.4 

HCM Lane LOS A - - B 

HCM 95th %tile Q(veh) - - oles) 
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Wellington Circle Study Short-Term (B) 


28: Wellington Station Driveway & Revere Beach Parkway EB Ramps Weekday AM 
Intersection 
Int Delay, s/veh 1.3 
Movement EBT EBR WBL WBT NBL NBR 
Lane Configurations # + HF FF 
Traffic Vol, veh/h 379 0 0 664 56 44 
Future Vol, veh/h 379 0 0 664 56 44 
Conflicting Peds, #/hr 0 0 0 0 0 0 
Sign Control Free Free Free Free Stop Stop 
RT Channelized - None - None - None 
Storage Length - - - - 0 0 
Veh in Median Storage, # 0 - - 0 0 - 
Grade, % 0 - - 0 0 - 
Peak Hour Factor M2 8 8 Gi Oe ep 
Heavy Vehicles, % i) 2 2 5 20 20 
Mvmt Flow 412 0 0 800 = 61 48 
Major/Minor Major1 Major2 Minor 
Conflicting Flow All 0 - - - 812 412 
Stage 1 - - - - 412 - 
Stage 2 - - - - 400 - 
Critical Hdwy - - - = @8 8 
Critical Hdwy Stg 1 - - - - 57 - 
Critical Hdwy Stg 2 - - - - 6.1 - 
Follow-up Hdwy - - - - 369 3.49 
Pot Cap-1 Maneuver - 0 0 - 303 595 
Stage 1 - 0 0 - 623 - 
Stage 2 - 0 0 - 604 
Platoon blocked, % - - 

Mov Cap-1 Maneuver - - - - 303 595 
Mov Cap-2 Maneuver - - - - 303 - 
Stage 1 - - - - 623 
Stage 2 - - - - 604 
Approach EB WB NB 
HCM Control Delay, s 0 0 16.2 
HCM LOS C 


Minor Lane/Major Mvmt NBLni NBLn2 EBT WBT 


Capacity (veh/h) 303 595 - 

HCM Lane VIC Ratio 0.201 0.08 - 

HCM Control Delay (s) 19.8 11.6 

HCM Lane LOS C B 

HCM 95th %tile Q(veh) 07 0.3 
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Wellington Circle Study Short-Term (B) 


10: Middlesex Avenue & Middlesex Avenue #6/9th Street Weekday AM 
Intersection 
Int Delay, s/veh 29 
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL_ SBT SBR 
Lane Configurations ol b 5 od 
Traffic Vol, veh/h 0 0 0 0 0 689 0 207 ~~ 11 19 0 844 
Future Vol, veh/h 0 0 0 0 0 89 0 207 11 19 0 844 
Conflicting Peds, #/hr 0 0 0 0 0 24 18 0 3 3&8 0 18 
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free 
RT Channelized - - None - - None - - None - - Free 
Storage Length - - - - - 0 - - - 50 - 50 
Veh in Median Storage, #  - 1 - - 0 - - 0 : ; 0 : 
Grade, % - 0 - - 0 - - 0 - - - 
Peak Hour Factor 92 9 9 9 9 9 84 84 84 91 91 91 
Heavy Vehicles, % 0 0 0 0 5 4 0 8 13 10 0 2 
Mvmt Flow 0 0 0 0 0 94 0 246 #13 = 21 0 927 
Major/Minor Minor Major1 
Conflicting Flow All - - 310 - 0 0 

Stage 1 - - - 

Stage 2 - - - 
Critical Hdwy - - 6.24 


Critical Hdwy Stg 1 
Critical Hdwy Stg 2 g g z 
Follow-up Hdwy - - 3.336 


Pot Cap-1 Maneuver 0 0 1 0 
Stage 1 0 0 - 0 
Stage 2 0 0 : 0 

Platoon blocked, % 

Mov Cap-1 Maneuver 0 702 

Mov Cap-2 Maneuver - 0 - 

Stage 1 - 0 
Stage 2 - 0 

Approach WB NB 

HCM Control Delay, s 10.9 0 

HCM LOS B 


Minor Lane/Major Mvmt NBT NBRWBLn1 


Capacity (veh/h) - - 702 
HCM Lane VIC Ratio - - 0.133 
HCM Control Delay (s) - - 10.9 
HCM Lane LOS - - B 
HCM 95th %tile Q(veh) - - 05 
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Wellington Circle Study 
12: Fellsway (Route 28) & Earhart Landin 


Movement 

Lane Configurations 
Traffic Volume (veh/h) 
Future Volume (Veh/h) 
Sign Control 

Grade 

Peak Hour Factor 
Hourly flow rate (vph) 
Pedestrians 

Lane Width (ft) 
Walking Speed (ft/s) 
Percent Blockage 
Right turn flare (veh) 
Median type 

Median storage veh) 
Upstream signal (ft) 
pX, platoon unblocked 
vC, conflicting volume 
vC1, stage 1 conf vol 
vC2, stage 2 conf vol 
vCu, unblocked vol 
tC, single (s) 

tC, 2 stage (s) 

tF (s) 

p0 queue free % 

cM capacity (veh/h) 


Direction, Lane # 
Volume Total 
Volume Left 
Volume Right 

cSH 

Volume to Capacity 
Queue Length 95th (ft) 
Control Delay (s) 
Lane LOS 
Approach Delay (s) 
Approach LOS 


Intersection Summary 
Average Delay 


Intersection Capacity Utilization 


Analysis Period (min) 


01/13/2023 
McMahon Associates 


None 


430 


+44 

39 0 3363 
39 0 3363 
Free 


0.98 0.98 0.98 


40 0 3432 
None 

0.94 

994 

686 

41 

2.2 

100 

864 
NB3 NB4_ SB1 
2713 176 1144 
0 0 0 
0 40 0 


ICU Level of Service 


Short-Term (B) 
Weekday AM 
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Wellington Circle Study 
21: Fellsway (Route 28) #2 & Middlesex Avenue #6 


Lane Group 

Lane Configurations 
Traffic Volume (vph) 
Future Volume (vph) 
Ideal Flow (vphpl) 
Lane Width (ft) 
Grade (%) 

Storage Length (ft) 
Storage Lanes 
Taper Length (ft) 
Satd. Flow (prot) 

Fit Permitted 

Satd. Flow (perm) 
Right Turn on Red 
Satd. Flow (RTOR) 
Link Speed (mph) 
Link Distance (ft) 
Travel Time (s) 
Confl. Peds. (#/hr) 
Confl. Bikes (#/hr) 
Peak Hour Factor 
Growth Factor 
Heavy Vehicles (%) 
Bus Blockages (#/hr) 
Parking (#/hr) 
Mid-Block Traffic (%) 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Turn Type 

Protected Phases 
Permitted Phases 
Detector Phase 
Switch Phase 
Minimum Initial (s) 
Minimum Split (s) 
Total Split (s) 

Total Split (%) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 
Lead/Lag 

Lead-Lag Optimize? 
Recall Mode 

Act Effct Green (s) 
Actuated g/C Ratio 
vic Ratio 

Control Delay 
Queue Delay 

Total Delay 


01/13/2023 
McMahon Associates 


Yes 


+44 
0 0 846 
0 0 846 


0 0 
0 0 
25 
0 0 5136 
0 0 5136 
Yes 
30 
185 
4.2 


0.92 0.98 0.98 
100% 100% 100% 
0% 0% 1% 


@2 


Max 


4 


C-Max 


Short-Term (B) 


Weekday PM 
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Wellington Circle Study Short-Term (B) 
21: Fellsway (Route 28) #2 & Middlesex Avenue #6 Weekday PM 


eo hf 2 et 
Lane Group ___WBL_WBR NBT NBR SBL__ SBT # 


LOS A A 
Approach Delay 1.8 8.7 
Approach LOS A A 
Queue Length 50th (ft) 0 83 
Queue Length 95th (ft) 0 104 
Internal Link Dist (ft) 26 220 105 
Turn Bay Length (ft) 
Base Capacity (vph) 1334 3210 
Starvation Cap Reductn 366 0 
Spillback Cap Reductn 18 2/6 
Storage Cap Reductn 0 0 
Reduced vic Ratio 0.68 0.29 
Intersection Summary 
Area Type: Other 
Cycle Length: 100 
Actuated Cycle Length: 100 
Offset: 73 (73%), Referenced to phase 4:NBTL and 8:, Start of Green 
Natural Cycle: 60 
Control Type: Actuated-Coordinated 
Maximum vic Ratio: 0.73 
Intersection Signal Delay: 5.7 Intersection LOS: A 
Intersection Capacity Utilization 82.6% ICU Level of Service E 
Analysis Period (min) 15 
Splits and Phases: 21: Fellsway (Route 28) #2 & Middlesex Avenue #6 

#22 #22 

— 


@2 04 (R 
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Wellington Circle Study 
22: Fellsway (Route 28) #4/Fellsway (Route 28) & Middlesex Avenue #6 


Short-Term (B) 
Weekday PM 


Lane Group EBL EBT EBR  WBL WBI WBR NBL NBT NBR SBL_ SBI __ SBR 
Lane Configurations +b dt 

Traffic Volume (vph) 0 0 0 0 433 78 40 1209 0 0 0 0 
Future Volume (vph) 0 0 0 0 433 78 40 1209 0 0 0 0 
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 
Lane Width (ft) 12 12 12 12 16 12 12 12 12 12 12 12 
Grade (%) 0% 0% 0% 0% 

Storage Length (ft) 0 0 0 0 0 0 0 0 
Storage Lanes 0 0 0 0 0 0 0 0 
Taper Length (ft) 25 25 25 25 

Satd. Flow (prot) 0 0 0 0 3976 0 0 3540 0 0 0 0 
Fit Permitted 0.998 

Satd. Flow (perm) 0 0 0 0 3976 0 0 3540 0 0 0 0 
Right Turn on Red Yes Yes Yes Yes Yes 
Satd. Flow (RTOR) 19 87 

Link Speed (mph) 30 30 30 30 

Link Distance (ft) 106 124 132 208 

Travel Time (s) 24 28 3.0 47 

Confl. Peds. (#/hr) 1 

Confl. Bikes (#hr) 1 

Peak Hour Factor Ge O82 @ Of Of Of OFF O8Ff O8Ff O88 Of Of 
Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 
Heavy Vehicles (%) 0% 0% 0% 0% 0% 2% 25% 1% 0% 0% 0% 0% 
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0 
Parking (#/hr) 

Mid-Block Traffic (%) 0% 0% 0% 0% 

Shared Lane Traffic (%) 

Lane Group Flow (vph) 0 0 0 0 647 0 0 1373 0 0 0 0 
Turn Type NA Split NA 

Protected Phases 2 4 4 

Permitted Phases 

Detector Phase 2 4 4 

Switch Phase 

Minimum Initial (s) 5.0 5.0 5.0 

Minimum Split (s) 29.0 225 22.5 

Total Split (s) 33.0 67.0 67.0 

Total Split (%) 33.0% 67.0% 67.0% 

Yellow Time (s) 3.5 3.5 3.5 

All-Red Time (s) 5) 1.0 1.0 

Lost Time Adjust (s) 0.0 0.0 

Total Lost Time (s) 11.0 45 

Lead/Lag 

Lead-Lag Optimize? 

Recall Mode Max C-Max C-Max 

Act Effct Green (s) 22.0 62.5 

Actuated g/C Ratio 0.22 0.62 

vic Ratio 0.73 0.61 

Control Delay 40.6 9.4 

Queue Delay 0.0 1.9 

Total Delay 40.6 11.3 

01/13/2023 Synchro 11 Report 


McMahon Associates 


Page 3 


Wellington Circle Study 


22: Fellsway (Route 28) #4/Fellsway (Route 28) & Middlesex Avenue #6 


Lane Group 

Lane Configurations 
Traffic Volume (vph) 
Future Volume (vph) 
Ideal Flow (vphpl) 
Lane Width (ft) 
Grade (%) 

Storage Length (ft) 
Storage Lanes 
Taper Length (ft) 
Satd. Flow (prot) 

Fit Permitted 

Satd. Flow (perm) 
Right Turn on Red 
Satd. Flow (RTOR) 
Link Speed (mph) 
Link Distance (ft) 
Travel Time (s) 
Confl. Peds. (#/hr) 
Confl. Bikes (#hr) 
Peak Hour Factor 
Growth Factor 
Heavy Vehicles (%) 
Bus Blockages (#/hr) 
Parking (#/hr) 
Mid-Block Traffic (%) 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Turn Type 

Protected Phases 
Permitted Phases 
Detector Phase 
Switch Phase 
Minimum Initial (s) 
Minimum Split (s) 
Total Split (s) 

Total Split (%) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 
Lead/Lag 

Lead-Lag Optimize? 
Recall Mode 

Act Effct Green (s) 
Actuated g/C Ratio 
vic Ratio 

Control Delay 
Queue Delay 

Total Delay 


01/13/2023 
McMahon Associates 


G6 


Max 


@8 


C-Max 


Short-Term (B) 


Weekday PM 
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Wellington Circle Study Short-Term (B) 
22: Fellsway (Route 28) #4/Fellsway (Route 28) & Middlesex Avenue #6 Weekday PM 


a ee er ae ee A 
Lane Group EBL_EBT _EBRWEL__WBT WER _NBL__NBT NBR SBL_SBT_SBR 


LOS D B 
Approach Delay 40.6 11.3 
Approach LOS D B 
Queue Length 50th (ft) 196 168 
Queue Length 95th (ft) 220 m207 
Internal Link Dist (ft) 26 44 52 128 
Turn Bay Length (ft) 

Base Capacity (vph) 889 2245 
Starvation Cap Reductn 0 670 
Spillback Cap Reductn 0 0 
Storage Cap Reductn 0 0 
Reduced vic Ratio 0.73 0.87 


Area Type: Other 

Cycle Length: 100 

Actuated Cycle Length: 100 

Offset: 73 (73%), Referenced to phase 4:NBTL and 8:, Start of Green 
Natural Cycle: 60 

Control Type: Actuated-Coordinated 

Maximum vic Ratio: 0.73 


Intersection Signal Delay: 20.7 Intersection LOS: C 
Intersection Capacity Utilization 78.6% ICU Level of Service D 
Analysis Period (min) 15 


m Volume for 95th percentile queue is metered by upstream signal. 


Splits and Phases: 22: Fellsway (Route 28) #4/Fellsway (Route 28) & Middlesex Avenue #6 


#22 #22 
_— «{ 
@2 @4(R 
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Wellington Circle Study Short-Term (B) 
2: Fellsway (Route 28) #4/Fellsway (Route 28) & Middlesex Avenue #6 Weekday PM 


NO 


Approach Delay 


Queue Length 50th (ft) 


Internal Link Dist (ft) 


Base Capacity (vph) 


Spilloack Cap Reductn 


Reduced v/c Ratio 
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Wellington Circle Study 


24: Fellsway (Route 28) #2 & Mystic Valley Parkway (Route 16)/Mystic Valley ParkwaWeéFkdayt@V 6) #5 


Lane Group 

Lane Configurations 
Traffic Volume (vph) 
Future Volume (vph) 
Ideal Flow (vphpl) 
Lane Width (ft) 
Grade (%) 

Storage Length (ft) 
Storage Lanes 
Taper Length (ft) 
Satd. Flow (prot) 

Fit Permitted 

Satd. Flow (perm) 
Right Turn on Red 
Satd. Flow (RTOR) 
Link Speed (mph) 
Link Distance (ft) 
Travel Time (s) 
Confl. Peds. (#/hr) 
Confl. Bikes (#/hr) 
Peak Hour Factor 
Growth Factor 
Heavy Vehicles (%) 
Bus Blockages (#/hr) 
Parking (#/hr) 
Mid-Block Traffic (%) 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Turn Type 
Protected Phases 
Permitted Phases 
Detector Phase 
Switch Phase 
Minimum Initial (s) 
Minimum Split (s) 
Total Split (s) 

Total Split (%) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 
Lead/Lag 

Lead-Lag Optimize? 
Recall Mode 

Act Effct Green (s) 
Actuated g/C Ratio 
vic Ratio 

Control Delay 
Queue Delay 

Total Delay 


01/13/2023 
McMahon Associates 


Short-Term (B) 


F+-ry ft Xa Ff ev 4 
EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR 
+44 ttt ‘i 
0 0 0 0 1576 0 0 0 0 0 1053 266 
0 0 0 0 1576 0 0 0 0 0 1053 266 
1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 
12 12 12 12 11 12 12 12 12 12 12 14 
0% 0% 0% 0% 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 1 
25 25 25 25 
0 0 0 0 4964 0 0 0 0 0 6408 1706 
0 0 0 0 4964 0 0 0 0 0 6408 1569 
No No Yes No No 
30 30 30 30 
407 260 1114 300 
9.3 5.9 2.5 6.8 
22 
0.92 0.92 0.92 0.93 0.93 0.93 0.92 0.92 0.92 0.97 0.97 0.97 
100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 
0% 0% 0% 0% 1% 0% 0% 0% 0% 0% 2% 1% 
0 0 0 0 0 0 0 0 0 0 0 0 
0% 0% 0% 0% 
0 0 0 0 1695 0 0 0 0 0 1086 274 
NA NA Perm 
6 8 
8 
6 8 8 
5.0 5.0 5.0 
24.0 22.5 22.5 
71.0 29.0 29.0 
71.0% 29.0% 29.0% 
40 4.0 4.0 
1.0 6.5 6.5 
0.0 0.0 0.0 
5.0 10.5 10.5 
C-Max Max Max 
66.0 18.5 18.5 
0.66 0.18 0.18 
0.52 0.92 0.94 
78 49.3 78.1 
0.1 1.0 0.5 
8.0 50.3 78.7 
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Wellington Circle Study Short-Term (B) 


24: Fellsway (Route 28) #2 & Mystic Valley Parkway (Route 16)/Mystic Valley ParkwaWeéFkdayt@V 6) #5 


Lane Group C1 @2 @4 
LanefConfigurations 

Traffic Volume (vph) 

Future Volume (vph) 

Ideal Flow (vphpl) 

Lane Width (ft) 

Grade (%) 

Storage Length (ft) 

Storage Lanes 

Taper Length (ft) 

Satd. Flow (prot) 

Fit Permitted 

Satd. Flow (perm) 

Right Turn on Red 

Satd. Flow (RTOR) 

Link Speed (mph) 

Link Distance (ft) 

Travel Time (s) 

Confl. Peds. (#/hr) 

Confl. Bikes (#hr) 

Peak Hour Factor 

Growth Factor 

Heavy Vehicles (%) 

Bus Blockages (#/hr) 

Parking (#/hr) 

Mid-Block Traffic (%) 

Shared Lane Traffic (%) 

Lane Group Flow (vph) 

Turn Type 

Protected Phases 1 2 4 
Permitted Phases 

Detector Phase 

Switch Phase 

Minimum Initial (s) 5.0 5.0 5.0 
Minimum Split (s) 120 2 Ah 
Total Split (s) 32.0 39.0 29.0 
Total Split (%) 32% 39% 29% 
Yellow Time (s) 4.0 4.0 4.0 
All-Red Time (s) 3.0 3.5 2.5 
Lost Time Adjust (s) 

Total Lost Time (s) 

Lead/Lag 

Lead-Lag Optimize? 

Recall Mode Max C-Max Max 
Act Effct Green (s) 

Actuated g/C Ratio 

vic Ratio 

Control Delay 

Queue Delay 

Total Delay 
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Wellington Circle Study Short-Term (B) 


24: Fellsway (Route 28) #2 & Mystic Valley Parkway (Route 16)/Mystic Valley ParkwaWeéPkdayt@Vl 6) #5 
i i ee er a ee A 
LaneGroup EBL EBT _EBR_WBL__WBT_ _WBR__NBL__NBT NBR SBL__SBT__SBR 


LOS A D E 
Approach Delay 8.0 56.0 
Approach LOS A E 

Queue Length 50th (ft) 95 206 180 
Queue Length 95th (ft) m108 #266 #337 
Internal Link Dist (ft) 327 180 31 220 

Turn Bay Length (ft) 

Base Capacity (vph) 3276 1185 290 
Starvation Cap Reductn 489 21 1 
Spillback Cap Reductn 0 18 0 
Storage Cap Reductn 0 0 0 
Reduced v/c Ratio 0.61 0.93 0.95 
Intersection Summary 
Area Type: Other 


Cycle Length: 100 

Actuated Cycle Length: 100 

Offset: 23 (23%), Referenced to phase 2:EBT and 6:, Start of Green 
Natural Cycle: 90 

Control Type: Actuated-Coordinated 

Maximum vic Ratio: 1.00 


Intersection Signal Delay: 29.4 Intersection LOS: C 
Intersection Capacity Utilization 61.9% ICU Level of Service B 
Analysis Period (min) 15 


# 95th percentile volume exceeds capacity, queue may be longer. 
Queue shown is maximum after two cycles. 
m Volume for 95th percentile queue is metered by upstream signal. 


Splits and Phases: 24: Fellsway (Route 28) #2 & Mystic Valley Parkway (Route 16)/Mystic Valley Parkway (Route 16) #5 


#26 #26 #26 
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Wellington Circle Study Short-Term (B) 


24: Fellsway (Route 28) #2 & Mystic Valley Parkway (Route 16)/Mystic Valley Parkwayé€Pkdayt@ 6) #5 


Approach Delay 


Queue Length 50th (ft) 


Internal Link Dist (ft) 


Base Capacity (vph) 


Spilloack Cap Reductn 


Reduced v/c Ratio 
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Wellington Circle Study 


Lane Group 

Lane Configurations 
Traffic Volume (vph) 
Future Volume (vph) 
Ideal Flow (vphpl) 
Lane Width (ft) 
Grade (%) 

Storage Length (ft) 
Storage Lanes 
Taper Length (ft) 
Satd. Flow (prot) 

Fit Permitted 

Satd. Flow (perm) 
Right Turn on Red 
Satd. Flow (RTOR) 
Link Speed (mph) 
Link Distance (ft) 
Travel Time (s) 
Confl. Peds. (#/hr) 
Confl. Bikes (#/hr) 
Peak Hour Factor 
Growth Factor 
Heavy Vehicles (%) 
Bus Blockages (#/hr) 
Parking (#/hr) 
Mid-Block Traffic (%) 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Turn Type 
Protected Phases 
Permitted Phases 
Detector Phase 
Switch Phase 
Minimum Initial (s) 
Minimum Split (s) 
Total Split (s) 

Total Split (%) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 
Lead/Lag 

Lead-Lag Optimize? 
Recall Mode 

Act Effct Green (s) 
Actuated g/C Ratio 
vic Ratio 

Control Delay 
Queue Delay 

Total Delay 
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5.0 
24.0 
58.0 

58.0% 

40 

1.0 

0.0 

5.0 


C-Max 
53.0 
0.53 
0.45 
15.2 
26.8 
42.0 


5.0 
24.0 
58.0 

58.0% 


Yes 


0.95 0.94 
100% 100% 


5.0 
28.0 
42.0 

42.0% 


t 


‘ 


NBR @2 
605 
605 
1900 
12 
0 
0 
0 
0 
10 
0.94 
100% 
1% 
0 
0 

2 

5.0 

24.0 

46.0 

46% 

4.0 

1.0 

Lead 

Yes 

C-Max 
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Short-Term (B) 


25: Fellsway Turn Lanes #1/Middlesex Avenue & Fellsway (Route 28) #4/Fellsway (RoWlesd2B3N& Mystic V: 
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Wellington Circle Study Short-Term (B) 
25: Fellsway Turn Lanes #1/Middlesex Avenue & Fellsway (Route 28) #4/Fellsway (RoWesd2B3N& Mystic V: 


me KO «4 ft if 
LaneGroup WLBT _—WBR_WBR2_ NBL NBT NBR 02 9 


LOS D B C A B 
Approach Delay 27.2 9.8 
Approach LOS C A 
Queue Length 50th (ft) 158 174 292 ali 30 
Queue Length 95th (ft) 192 211 439 mi12 #25 
Internal Link Dist (ft) 425 1 
Turn Bay Length (ft) 

Base Capacity (vph) 2671 2630 916 537 = 1567 
Starvation Cap Reductn 0 0 0 0 0 
Spillback Cap Reductn 1523 208 0 0 16 
Storage Cap Reductn 0 0 0 0 0 
Reduced vic Ratio 104 052 0.73 0.69 0.91 
Intersection Summary 
Area Type: Other 


Cycle Length: 100 

Actuated Cycle Length: 100 

Offset: 21 (21%), Referenced to phase 2:EBT and 6:, Start of Green 
Natural Cycle: 80 

Control Type: Actuated-Coordinated 

Maximum vic Ratio: 0.96 


Intersection Signal Delay: 20.9 Intersection LOS: C 
Intersection Capacity Utilization 75.4% ICU Level of Service D 
Analysis Period (min) 15 


# 95th percentile volume exceeds capacity, queue may be longer. 
Queue shown is maximum after two cycles. 

m Volume for 95th percentile queue is metered by upstream signal. 

dr Defacto Right Lane. Recode with 1 though lane as a right lane. 


Splits and Phases: 25: Fellsway Turn Lanes #1/Middlesex Avenue & Fellsway (Route 28) #4/Fellsway (Route 28) & Mystic Valley Parkway (Route 16) # 


#27 #27 #25 #27 
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Wellington Circle Study Short-Term (B) 


26: Fellsway (Route 28)/Fellsway (Route 28) #2 & Mystic Valley Parkway (Route 16) #@cé&déeh¥way Turn | 
+> » | & ¢ 


Lane Group EBT  EBR  SBL SBT SWL2 ~~ SWL 6 @8 
Lane Configurations Soe ol H dh} B44 

Traffic Volume (vph) 1484 253 497 556 83 1053 

Future Volume (vph) 1484 253 497 556 83 = 1053 

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 

Lane Width (ft) 11 16 12 12 12 12 

Grade (%) 0% 0% 0% 

Storage Length (ft) 200 0 0 

Storage Lanes 1 1 3 

Taper Length (ft) 25 25 

Satd. Flow (prot) 4916 1794 1522 4766 0 5043 

Fit Permitted 0.950 0.985 0.950 

Satd. Flow (perm) 4916 1794 1522 4766 0 5043 

Right Turn on Red No Yes 

Satd. Flow (RTOR) 164 

Link Speed (mph) 30 30 30 

Link Distance (ft) 391 111 270 

Travel Time (s) 8.9 2.5 6.1 

Confl. Peds. (#/hr) 23 

Confl. Bikes (#/hr) 

Peak Hour Factor 0.96 096 092 092 094 0.94 

Growth Factor 100% 100% 100% 100% 100% 100% 

Heavy Vehicles (%) 2% 2% 2% 1% 0% 1% 

Bus Blockages (#/hr) 0 0 0 0 0 0 

Parking (#/hr) 

Mid-Block Traffic (%) 0% 0% 0% 

Shared Lane Traffic (%) 48% 

Lane Group Flow (vph) 1546 264 281 863 0 1208 

Turn Type NA Prot — Split NA Prot Prot 

Protected Phases 2 2 4 4 1 1 6 8 
Permitted Phases 

Detector Phase 2 2 4 4 1 1 

Switch Phase 

Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 
Minimum Split (s) 21.0 21.0 285 285 120 120 240 225 
Total Split (s) 39.0 390 290 290 320 320 710 29.0 
Total Split (%) 39.0% 39.0% 29.0% 29.0% 32.0% 320% 71% 29% 
Yellow Time (s) 40 40 40 40 40 40 40 4.0 
All-Red Time (s) 3.5 3.5 2.5 2.5 3.0 3.0 1.0 6.5 
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 

Total Lost Time (s) (25 U5 6.5 6.5 7.0 

Lead/Lag 

Lead-Lag Optimize? 

Recall Mode C-Max C-Max Max Max Max Max C-Max Max 
Act Effct Green (s) 31.5 315 225 225 25.0 

Actuated g/C Ratio 0.32 032 022 0.22 0.25 

vic Ratio 100 047 082 0.81 0.87 

Control Delay 57.5 30.8 17.4 6.8 35.1 

Queue Delay 8.6 0.0 4.0 1.4 47.9 

Total Delay 66.1 30.8 21.4 8.2 83.0 
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Wellington Circle Study Short-Term (B) 


26: Fellsway (Route 28)/Fellsway (Route 28) #2 & Mystic Valley Parkway (Route 16) #@cé&déeh¥way Turn | 
+> » | & ¢ 
LaneGroup EBT _EBR__SBL__SBT_SWI2__SWL_—s@6_ BO 


LOS E C C A F 
Approach Delay 61.0 11.4 83.0 
Approach LOS E B F 
Queue Length 50th (ft) 358 135 8 8 276 
Queue Length 95th (ft) #472 211 m10 m9 #331 
Internal Link Dist (ft) 311 31 190 
Turn Bay Length (ft) 200 

Base Capacity (vph) 1548 565 342 = 1072 1383 
Starvation Cap Reductn 0 0 24 80 423 
Spillback Cap Reductn 45 0 0 0 0 
Storage Cap Reductn 0 0 0 0 0 
Reduced vic Ratio 1.03 047 088 0.87 1.26 
Intersection Summary 
Area Type: Other 


Cycle Length: 100 

Actuated Cycle Length: 100 

Offset: 23 (23%), Referenced to phase 2:EBT and 6:, Start of Green 
Natural Cycle: 90 

Control Type: Actuated-Coordinated 

Maximum vic Ratio: 1.00 


Intersection Signal Delay: 53.8 Intersection LOS: D 
Intersection Capacity Utilization 83.4% ICU Level of Service E 
Analysis Period (min) 15 


# 95th percentile volume exceeds capacity, queue may be longer. 
Queue shown is maximum after two cycles. 
m Volume for 95th percentile queue is metered by upstream signal. 


Splits and Phases: 26: Fellsway (Route 28)/Fellsway (Route 28) #2 & Mystic Valley Parkway (Route 16) #3 & Fellsway Turn Lanes #1 


#26 #26 #26 
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Wellington Circle Study Short-Term (B) 


27: Fellsway (Route 28) #4 & Mystic Valley Parkway (Route 16) #3/Revere Beach ParWiarageyRidute 16) 
F+ry «ft Xa Ff ev 4 


Lane Group EBL EBT EBR  WBL WBI WBR NBL NBT NBR SBL_ SBI __ SBR 
Lane Configurations tttt tttt #7 

Traffic Volume (vph) 0 2064 0 0 0 0 0 1680 1179 0 0 0 
Future Volume (vph) 0 2064 0 0 0 0 0 1680 1179 0 0 0 
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 
Lane Width (ft) 12 12 12 12 12 12 12 12 11 12 12 12 
Grade (%) 0% 0% 0% 0% 

Storage Length (ft) 0 0 0 0 0 0 0 0 
Storage Lanes 0 0 0 0 0 2 0 0 
Taper Length (ft) 25 25 25 25 

Satd. Flow (prot) 0 6408 0 0 0 0 0 6471 2720 0 0 0 
Fit Permitted 

Satd. Flow (perm) 0 6408 0 0 0 0 0 6471 2720 0 0 0 
Right Turn on Red Yes Yes Yes Yes Yes 
Satd. Flow (RTOR) 22 

Link Speed (mph) 30 30 30 30 

Link Distance (ft) 257 357 432 81 

Travel Time (s) 5.8 8.1 9.8 1.8 


Confl. Peds. (#/hr) 
Confl. Bikes (#/hr) 


Peak Hour Factor 096 096 096 092 092 092 095 095 095 092 092 0.92 
Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 
Heavy Vehicles (%) 0% 2% 0% 0% 0% 0% 0% 1% 1% 0% 0% 0% 
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0 
Parking (#/hr) 

Mid-Block Traffic (%) 0% 0% 0% 0% 

Shared Lane Traffic (%) 

Lane Group Flow (vph) 0 2150 0 0 0 0 0 1768 1241 0 0 0 
Turn Type NA NA custom 

Protected Phases 2 4 49 

Permitted Phases 

Detector Phase 2 4 49 

Switch Phase 

Minimum Initial (s) 5.0 5.0 

Minimum Split (s) 24.0 28.0 

Total Split (s) 46.0 42.0 

Total Split (%) 46.0% 42.0% 

Yellow Time (s) 4.0 4.0 

All-Red Time (s) 1.0 3.0 

Lost Time Adjust (s) 0.0 0.0 

Total Lost Time (s) 5.0 7.0 

Lead/Lag Lead 

Lead-Lag Optimize? Yes 

Recall Mode C-Max Max 

Act Effct Green (s) 41.0 35.0 47.0 

Actuated g/C Ratio 0.41 0.35 =0.47 

vic Ratio 0.82 0.78 0.96 

Control Delay 7.1 32.8 42.7 

Queue Delay 10.0 0.8 0.0 

Total Delay 17.1 33.6 42.7 
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Wellington Circle Study Short-Term (B) 
27: Fellsway (Route 28) #4 & Mystic Valley Parkway (Route 16) #3/Revere Beach ParWiarageyRidute 16) 


Lane Group 6 @9 
Lane Configurations 
Traffic Volume (vph) 
Future Volume (vph) 
Ideal Flow (vphpl) 
Lane Width (ft) 

Grade (%) 

Storage Length (ft) 
Storage Lanes 

Taper Length (ft) 

Satd. Flow (prot) 

Fit Permitted 

Satd. Flow (perm) 
Right Turn on Red 
Satd. Flow (RTOR) 
Link Speed (mph) 

Link Distance (ft) 
Travel Time (s) 

Confl. Peds. (#/hr) 
Confl. Bikes (#hr) 
Peak Hour Factor 
Growth Factor 

Heavy Vehicles (%) 
Bus Blockages (#/hr) 
Parking (#/hr) 
Mid-Block Traffic (%) 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Turn Type 

Protected Phases 6 g 
Permitted Phases 
Detector Phase 


Switch Phase 

Minimum Initial (s) 5.0 5.0 
Minimum Split (s) 24.0 10.0 
Total Split (s) 58.0 12.0 
Total Split (%) 58% 12% 
Yellow Time (s) 4.0 3.5 
All-Red Time (s) 1.0 1.0 
Lost Time Adjust (s) 

Total Lost Time (s) 

Lead/Lag Lag 
Lead-Lag Optimize? Yes 
Recall Mode C-Max Max 
Act Effct Green (s) 

Actuated g/C Ratio 

vic Ratio 

Control Delay 

Queue Delay 

Total Delay 
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Wellington Circle Study Short-Term (B) 


27: Fellsway (Route 28) #4 & Mystic Valley Parkway (Route 16) #3/Revere Beach ParWiarageyRidute 16) 
FA +ry ft XA ferret a 


LOS B C D 

Approach Delay 17.1 37.4 

Approach LOS B D 

Queue Length 50th (ft) 124 228 307 

Queue Length 95th (ft) m128 286 #581 

Internal Link Dist (ft) 177 277 352 1 
Turn Bay Length (ft) 

Base Capacity (vph) 2627 2264 1290 

Starvation Cap Reductn 480 0 0 

Spillback Cap Reductn 0 214 0 

Storage Cap Reductn 0 0 0 

Reduced v/c Ratio 1.00 0.86 0.96 

Intersection Summary 
Area Type: Other 


Cycle Length: 100 

Actuated Cycle Length: 100 

Offset: 21 (21%), Referenced to phase 2:EBT and 6:, Start of Green 
Natural Cycle: 80 

Control Type: Actuated-Coordinated 

Maximum vic Ratio: 0.96 


Intersection Signal Delay: 28.9 Intersection LOS: C 
Intersection Capacity Utilization 81.2% ICU Level of Service D 
Analysis Period (min) 15 


# 95th percentile volume exceeds capacity, queue may be longer. 
Queue shown is maximum after two cycles. 
m Volume for 95th percentile queue is metered by upstream signal. 


Splits and Phases: 27: Fellsway (Route 28) #4 & Mystic Valley Parkway (Route 16) #3/Revere Beach Parkway (Route 16) 


#27 #27 #25 #27 
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Wellington Circle Study Short-Term (B) 


27: Fellsway (Route 28) #4 & Mystic Valley Parkway (Route 16) #3/Revere Beach ParWarsgeyRidute 16) 


Approach Delay 


Queue Length 50th (ft) 


Internal Link Dist (ft) 


Base Capacity (vph) 


Spilloack Cap Reductn 


Reduced v/c Ratio 
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Wellington Circle Study 
1: Mystic Valley Parkway (Route 16) & Commercial Street 


Lane Group 

Lane Configurations 
Traffic Volume (vph) 
Future Volume (vph) 
Ideal Flow (vphpl) 
Lane Width (ft) 
Grade (%) 

Storage Length (ft) 
Storage Lanes 
Taper Length (ft) 
Satd. Flow (prot) 

Fit Permitted 

Satd. Flow (perm) 
Right Turn on Red 
Satd. Flow (RTOR) 
Link Speed (mph) 
Link Distance (ft) 
Travel Time (s) 
Confl. Peds. (#/hr) 
Confl. Bikes (#/hr) 
Peak Hour Factor 
Growth Factor 
Heavy Vehicles (%) 
Bus Blockages (#/hr) 
Parking (#/hr) 
Mid-Block Traffic (%) 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Turn Type 

Protected Phases 
Permitted Phases 
Detector Phase 
Switch Phase 
Minimum Initial (s) 
Minimum Split (s) 
Total Split (s) 

Total Split (%) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 
Lead/Lag 

Lead-Lag Optimize? 
Recall Mode 

Act Effct Green (s) 
Actuated g/C Ratio 
vic Ratio 

Control Delay 
Queue Delay 

Total Delay 
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8.0 
13.0 
55.0 

50.0% 

4.0 

1.0 


Lag 


Min 


8.0 
13.0 
55.0 

50.0% 


. \ # 


1900 1900 1900 
12 11 11 
0% 
40 0 200 
1 1 1 
25 
1538 1745 1546 
0.950 
1538 1745 1546 
Yes Yes 
43 90 
30 
822 
18.7 


5% 0% 1% 
0 0 0 


8.0 8.0 8.0 
13.0 13.0 13.0 
55.0 19.0 19.0 

50.0% 17.3% 


None 


Short-Term (B) 


Weekday PM 
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Wellington Circle Study Short-Term (B) 
: Mystic Valley Parkway (Route 16) & Commercial Street Weekday PM 
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Control Type: Actuated-Uncoordinated 


Intersection Signal Delay: 21.4 Intersection LOS: C 


Analysis Period (min) 15 


Queue shown is maximum after two cycles. 


Queue shown is maximum after two cycles. 


Splits and Phases: 1: Mystic Valley Parkway (Route 16) & Commercial Street 


#, Bos 


Wellington Circle Study 
8: Rivers Edge Drive & Rivers Edge Drive WB Ramps Weekday PM 


rX ter 


Lane Group 

Lane Configurations 
Traffic Volume (vph) 
Future Volume (vph) 
Ideal Flow (vphpl) 
Lane Width (ft) 
Grade (%) 

Storage Length (ft) 
Storage Lanes 
Taper Length (ft) 
Satd. Flow (prot) 

Fit Permitted 

Satd. Flow (perm) 
Right Turn on Red 
Satd. Flow (RTOR) 
Link Speed (mph) 
Link Distance (ft) 
Travel Time (s) 
Confl. Peds. (#/hr) 
Confl. Bikes (#/hr) 
Peak Hour Factor 
Growth Factor 
Heavy Vehicles (%) 
Bus Blockages (#/hr) 
Parking (#/hr) 
Mid-Block Traffic (%) 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Turn Type 

Protected Phases 
Permitted Phases 
Detector Phase 
Switch Phase 
Minimum Initial (s) 
Minimum Split (s) 
Total Split (s) 

Total Split (%) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 
Lead/Lag 

Lead-Lag Optimize? 
Recall Mode 

Act Effct Green (s) 
Actuated g/C Ratio 
vic Ratio 

Control Delay 
Queue Delay 

Total Delay 
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WBL WBR 
| id 
117 311 
117 311 
1900 1900 
11 12 
0% 
85 0 
1 1 
200 
1430 1583 
0.950 
1430 1583 
Yes 
375 
30 
538 
12.2 
0.83 0.83 
100% 100% 
22% 2% 
0 0 
0% 
141 375 
Prot _ pttov 
3 31 
3 31 
5.0 
12.0 
30.0 
25.0% 
4.0 
3.0 
0.0 
7.0 
None 
18.3 428 
0.18 0.41 
0.56 0.43 
50.7 3.0 
0.0 0.0 
50.7 3.0 


No 


6.0 
12.0 
27.0 

22.5% 
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None 


Short-Term (B) 
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Wellington Circle Study Short-Term (B) 
8: Rivers Edge Drive & Rivers Edge Drive WB Ramps Weekday PM 


Approach Delay 
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Base Capacity (vph) 330 873 880 451 = 1028 
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Actuated Cycle Length: 103.7 


Control Type: Actuated-Uncoordinated 


Intersection Signal Delay: 132.0 Intersection LOS: F 


Analysis Period (min) 15 


Queue shown is maximum after two cycles. 


Queue shown is maximum after two cycles. 


Splits and Phases: _ 8: Rivers Edge Drive & Rivers Edge Drive WB Ramps 
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Wellington Circle Study 
11: Fellsway (Route 28) & Riverside Avenue 


Lane Group 

Lane Configurations 
Traffic Volume (vph) 
Future Volume (vph) 
Ideal Flow (vphpl) 
Lane Width (ft) 
Grade (%) 

Storage Length (ft) 
Storage Lanes 
Taper Length (ft) 
Satd. Flow (prot) 

Fit Permitted 

Satd. Flow (perm) 
Right Turn on Red 
Satd. Flow (RTOR) 
Link Speed (mph) 
Link Distance (ft) 
Travel Time (s) 
Confl. Peds. (#/hr) 
Confl. Bikes (#/hr) 
Peak Hour Factor 
Growth Factor 
Heavy Vehicles (%) 
Bus Blockages (#/hr) 
Parking (#/hr) 
Mid-Block Traffic (%) 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Turn Type 

Protected Phases 
Permitted Phases 
Detector Phase 
Switch Phase 
Minimum Initial (s) 
Minimum Split (s) 
Total Split (s) 

Total Split (%) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 
Lead/Lag 

Lead-Lag Optimize? 
Recall Mode 

Act Effct Green (s) 
Actuated g/C Ratio 
vic Ratio 

Control Delay 
Queue Delay 

Total Delay 


01/13/2023 
McMahon Associates 


12.0 
19.0 
27.0 
19.3% 
5.0 
2.0 
0.0 
7.0 


Min 
20.6 
0.18 
1.39 

238.6 

0.0 

238.6 


Yes 


12.0 
19.0 
27.0 
19.3% 


Yes 


0.89 
100% 
0% 3% 


0 207 


8.0 
13.0 
20.0 

14.3% 


Short-Term (B) 


Weekday PM 

Ls 
P » 4 
NBR. SBU = SBL___sSBT 
; 


1900 1900 1900 1900 
11 10 10 12 
0% 
0 120 
0 1 
40 
0 0 1674 3539 
0.950 
0 0 1674 3539 
Yes 
30 
514 
11.7 
4 
0.95 094 094 0.94 
100% 100% 100% 100% 


Prot Prot NA 
4 4 1 

4 4 1 

8.0 8.0 8.0 
13.0 13.0 15.0 
20.0 200 52.0 
14.3% 14.3% 37.1% 
4.0 4.0 5.0 
1.0 1.0 2.0 
0.0 0.0 

5.0 7.0 

None None Max 
154 46.3 

0.13 0.40 

0.50 0.32 

59.8 27.8 

0.0 0.0 

59.8 278 
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Wellington Circle Study 


11: Fellsway (Route 28) & Riverside Avenue 


Lane Group 

Lar onfigurations 
Traffic Volume (vph) 
Future Volume (vph) 
Ideal Flow (vphpl) 
Lane Width (ft) 
Grade (%) 

Storage Length (ft) 
Storage Lanes 
Taper Length (ft) 
Satd. Flow (prot) 

Fit Permitted 

Satd. Flow (perm) 
Right Turn on Red 
Satd. Flow (RTOR) 
Link Speed (mph) 
Link Distance (ft) 
Travel Time (s) 
Confl. Peds. (#/hr) 
Confl. Bikes (#/hr) 
Peak Hour Factor 
Growth Factor 
Heavy Vehicles (%) 
Bus Blockages (#/hr) 
Parking (#/hr) 
Mid-Block Traffic (%) 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Turn Type 

Protected Phases 
Permitted Phases 
Detector Phase 
Switch Phase 
Minimum Initial (s) 
Minimum Split (s) 
Total Split (s) 

Total Split (%) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 
Lead/Lag 

Lead-Lag Optimize? 
Recall Mode 

Act Effct Green (s) 
Actuated g/C Ratio 
vic Ratio 

Control Delay 
Queue Delay 

Total Delay 


01/13/2023 
McMahon Associates 


None 


Short-Term (B) 


Weekday PM 


Synchro 11 Report 
Page 6 


Wellington Circle Study Short-Term (B) 
1: Fellsway (Route 28) & Riverside Avenue Weekday PM 
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Intersection Signal Delay: 116.9 Intersection LOS: F 


Analysis Period (min) 15 


Queue shown is maximum after two cycles. 


Queue shown is maximum after two cycles. 


Splits and Phases: 11: Fellsway (Route 28) & Riverside Avenue 


tho: 


Wellington Circle Study Short-Term (B) 
11: Fellsway (Route 28) & Riverside Avenue Weekday PM 


| 


Approach Delay 


Queue Length 50th (ft) 


Oo 


Internal Link Dist (ft) 


Base Capacity (vph) 776 


Spilloack Cap Reductn 


oO 


Reduced vic Ratio 0.18 
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Wellington Circle Study 
13: Fellsway (Route 28) & Presidents Landin 


Lane Group 

Lane Configurations 
Traffic Volume (vph) 
Future Volume (vph) 
Ideal Flow (vphpl) 
Lane Width (ft) 
Grade (%) 

Storage Length (ft) 
Storage Lanes 
Taper Length (ft) 
Satd. Flow (prot) 

Fit Permitted 

Satd. Flow (perm) 
Right Turn on Red 
Satd. Flow (RTOR) 
Link Speed (mph) 
Link Distance (ft) 
Travel Time (s) 
Confl. Peds. (#/hr) 
Confl. Bikes (#/hr) 
Peak Hour Factor 
Growth Factor 
Heavy Vehicles (%) 
Bus Blockages (#/hr) 
Parking (#/hr) 
Mid-Block Traffic (%) 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Turn Type 

Protected Phases 
Permitted Phases 
Detector Phase 
Switch Phase 
Minimum Initial (s) 
Minimum Split (s) 
Total Split (s) 

Total Split (%) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 
Lead/Lag 

Lead-Lag Optimize? 
Recall Mode 

Act Effct Green (s) 
Actuated g/C Ratio 
vic Ratio 

Control Delay 
Queue Delay 

Total Delay 


01/13/2023 
McMahon Associates 


WBL WBR 
| id 
220 207 
220 207 
1900 1900 
16 16 
0% 
0 0 
1 1 
25 
2025 1812 
0.950 
2025 1812 
Yes 
2 
30 
372 
8.5 
0.95 0.95 
100% 100% 
1% 1% 
0 0 
0% 
232 218 
Prot custom 
2 2 
3 
2 2 
6.0 6.0 
11.0 11.0 
25.0 25.0 
25.0% 25.0% 
3.0 3.0 
2.0 2.0 
0.0 0.0 
5.0 5.0 
None None 
16.9 32.9 
0.17 0.33 
0.68 0.37 
49.0 26.7 
0.0 0.0 
49.0 26.7 


NBR SBU 

2719 12 

279 12 

1900 1900 

12 12 
0 
0 

0 0 

0 0 
Yes 
32 
8 

0.97 0.98 

100% 100% 

1% 0% 

0 0 

0 0 

Prot 

3 

3 

6.0 

11.0 

16.0 

16.0% 

3.0 

2.0 

None 


Short-Term (B) 


Weekday PM 
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Wellington Circle Study Short-Term (B) 
3: Fellsway (Route 28) & Presidents Landin Weekday PM 


e's ht 7 A 


4 


38.2 


— 
ico) 
[o>) 


8.4 


> 
Ss 
BS 
[o) 
® 
io) 
> 
Oo 
QD 
i) 
< 


oO 
fom 
oO 
con 
to) 
- 
@ 
> 
a 
= 
a> 
a 
So 
= 
a> 


(ft) 139 103 


wo 
~I 
~ 
fon) 
eR 
—_ 
—_ 
o 


Internal Link Dist (ft) 292 953 352 


Base Capacity (vph) 405 588 3392 198 3753 


Spilloack Cap Reductn 


Oo 
oO 
oO 
Oo 
oO 


v8) 
ran) 

a 
c< 

fo) 

@o 

fom 
—s 
fo) 

s) 
= 
fo) 

Oo 
oa 
“Ss 
Oo 
w 
“Ss 
oO 
@ 
So 
Oo 
fon) 
wo 
o 
a 
f=) 


> 
® 
» 
Ho 
<= 
Ss 
® 
(e} 
= 
> 
® 
£ 


= Zz > 
iat) o Q 
xs. i—J i= 
3 oa 2 
Cc = 4?) 
3 i) 2 
< iS oO Me 
ef oas 
Ps) on oO 
2207 5 
fo) S 
S eS 
foe) ve. 
oOo = 
=) 
(a 


Intersection Capacity Utilization 71.4% ICU Level of Service C 


m Volume for 95th percentile queue is metered by upstream signal. 


plits and Phases: 13: Fellsway (Route 28) & Presidents Landing 


Hoi 


Tite 


Wellington Circle Study Short-Term (B) 


3: Station Landing & Revere Beach Parkway (Route 16 Weekday PM 
>-~7y rin Pe 

Movement EBT EBR  WBL  WBI NBL NBR 

Lane Configurations ttth ff 

Traffic Volume (veh/h) 2950 238 0 0 0 102 

Future Volume (Veh/h) 2950 238 0 0 0 102 

Sign Control Free Free Stop 

Grade 0% 0% 0% 

Peak Hour Factor 0.98 098 092 092 082 0.82 

Hourly flow rate (vph) 2258 243 0 0 0 124 

Pedestrians 4 

Lane Width (ft) 16.0 

Walking Speed (ft/s) 3.5 

Percent Blockage 1 

Right turn flare (veh) 

Median type None None 

Median storage veh) 

Upstream signal (ft) 357 

pX, platoon unblocked 0.74 0.74 ~3=0.74 

vC, conflicting volume 2505 2384 690 


vC1, stage 1 conf vol 
vC2, stage 2 conf vol 


vCu, unblocked vol 1299 1135 0 
tC, single (s) 41 6.8 6.9 
tC, 2 stage (s) 

tF (s) 2.2 3.5 3.3 
p0 queue free % 100 100 85 
cM capacity (veh/h) 399 147 807 
Direction, Lane # EB 1 EB2 E—EB3 EB4_ NB1 

Volume Total 645 645 645 566 124 

Volume Left 0 0 0 0 0 

Volume Right 0 0 0 243 124 

cSH 1700 1700 1700 1700 807 

Volume to Capacity 0.38 038 038 033 0.15 

Queue Length 95th (ft) 0 0 0 0 14 

Control Delay (s) 0.0 0.0 0.0 0.0 10.3 

Lane LOS B 
Approach Delay (s) 0.0 10.3 
Approach LOS B 
Intersection Summary 

Average Delay 0.5 

Intersection Capacity Utilization 49.1% ICU Level of Service A 
Analysis Period (min) 15 

01/13/2023 Synchro 11 Report 
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Wellington Circle Study 


4: Constitution Way & Revere Beach Parkway (Route 16 


Short-Term (B) 


> y Ff TAN 
Movement EBT EBR  WBL  WBT _ NBL 
Lane Configurations ttth tttt 
Traffic Volume (veh/h) 2991 45 0 3016 0 
Future Volume (Veh/h) 2991 45 0 3016 0 
Sign Control Free Free Stop 
Grade 0% 0% 0% 
Peak Hour Factor 0.98 098 095 095 091 0.91 
Hourly flow rate (vph) 2289 46 0 2381 0 196 
Pedestrians 10 
Lane Width (ft) 16.0 
Walking Speed (ft/s) oo 
Percent Blockage 1 
Right turn flare (veh) 
Median type None None 
Median storage veh) 
Upstream signal (ft) 626 
pX, platoon unblocked 0.83 0.83 0.83 
vC, conflicting volume 2345 2917 605 
vC1, stage 1 conf vol 
vC2, stage 2 conf vol 
vCu, unblocked vol 1605 2293 0 
tC, single (s) 41 6.8 6.9 
tC, 2 stage (s) 
tF (s) 2.2 3.5 3.3 
p0 queue free % 100 100 78 
cM capacity (veh/h) 339 28 890 
Direction, Lane # EB1  EB2 EB3 EB4 WB1 WB2 WB3 WB4_ NB1 
Volume Total 654 654 654 373 595 595 595 595 196 
Volume Left 0 0 0 0 0 0 0 0 0 
Volume Right 0 0 0 46 0 0 0 0 196 
cSH 1700 1700 1700 1700 1700 1700 1700 #1700 890 
Volume to Capacity 0.38 0.38 038 022 035 035 035 035 0.22 
Queue Length 95th (ft) 0 0 0 0 0 0 0 0 21 
Control Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 10.2 
Lane LOS B 
Approach Delay (s) 0.0 0.0 10.2 
Approach LOS B 
Intersection Summary 
Average Delay 0.4 
Intersection Capacity Utilization 51.0% ICU Level of Service A 
Analysis Period (min) 15 
01/13/2023 Synchro 11 Report 
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Wellington Circle Study Short-Term (B) 


5: Revere Beach Parkway (Route 16) & Brainard Avenue Weekday PM 
XK _ = = YS wf 

Movement EBL EBT WBT WBR_ SBL_ SBR 

Lane Configurations ttt #44 ol ol 

Traffic Volume (veh/h) 0 3153 3098 24 0 95 

Future Volume (Veh/h) 0 3153 3098 24 0 95 

Sign Control Free Free Stop 

Grade 0% 0% 0% 

Peak Hour Factor 0.91 O91 096 096 068 0.68 

Hourly flow rate (vph) 0 2599 3227 25 0 140 

Pedestrians 23 

Lane Width (ft) 15.0 

Walking Speed (ft/s) 3.5 

Percent Blockage 3 

Right turn flare (veh) 

Median type None None 

Median storage veh) 

Upstream signal (ft) 766 

pX, platoon unblocked 0.89 

vC, conflicting volume 3275 3900 1099 


vC1, stage 1 conf vol 
vC2, stage 2 conf vol 


vCu, unblocked vol 3275 3641 1099 

tC, single (s) 41 6.8 6.9 

tC, 2 stage (s) 

tF (s) 2.2 3.5 3.3 

p0 queue free % 100 100 32 

cM capacity (veh/h) 88 3 205 

Direction, Lane # EB1  EB2 EB3 EB4 WB1 WB2 WB3 WB4 _ SB1 
Volume Total 650 650 650 650 1076 1076 1076 25 140 
Volume Left 0 0 0 0 0 0 0 0 0 
Volume Right 0 0 0 0 0 0 0 25 140 
cSH 1700 1700 1700 1700 1700 1700 1700 #1700 205 
Volume to Capacity 0.38 038 038 038 063 063 063 0.01 0.68 
Queue Length 95th (ft) 0 0 0 0 0 0 0 0 106 
Control Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 53.6 
Lane LOS F 
Approach Delay (s) 0.0 0.0 53.6 
Approach LOS F 
Intersection Summary 

Average Delay 1.3 

Intersection Capacity Utilization 12.4% ICU Level of Service C 
Analysis Period (min) ils 

01/13/2023 Synchro 11 Report 
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Wellington Circle Study Short-Term (B) 


9: Rivers Edge Drive & Revere Beach Parkway EB Ramps Weekday PM 
Intersection 
Int Delay, s/veh 0.2 
Movement EBT EBR WBL WBT NBL NBR 
Lane Configurations - Ff RR HH ol 
Traffic Vol, veh/h 381 68 32 1042 0 0 
Future Vol, veh/h 381 68 32 1042 0 0 
Conflicting Peds, #/hr 0 0 0 0 0 0 
Sign Control Free Free Free Free Stop Stop 
RT Channelized - None - None - None 
Storage Length - 0 150 - - 0 
Veh in Median Storage, # 0 - - 0 0 - 
Grade, % 0 - - 0 0 - 
Peak Hour Factor 94 94 $84 84 92 Q2 
Heavy Vehicles, % 7 20 20 4 2 2 
Mvmt Flow 405 72 38 1240 0 0 
Major/Minor Mejor1 Major2 Minor 
Conflicting Flow All 0 0 477 0 - 405 
Stage 1 - - - - - - 
Stage 2 - - - - - - 
Critical Hdwy - - 44 - - 6.23 


Critical Hdwy Stg 1 
Critical Hdwy Stg 2 - - - z g z 
Follow-up Hdwy - - 2.39 - - 3.319 


Pot Cap-1 Maneuver - - 981 - 0 645 
Stage 1 - - - - 0 - 
Stage 2 - - - - 0 

Platoon blocked, % - - - 

Mov Cap-1 Maneuver - - 981 - - 645 

Mov Cap-2 Maneuver - - - - - - 
Stage 1 
Stage 2 

Approach EB WB NB 

HCM Control Delay, s 0 0.3 0 

HCM LOS A 


Minor Lane/Major Mvmt NBLni EBT EBR WBL WBT 


Capacity (veh/h) - - - 981 - 

HCM Lane VIC Ratio - - - 0.039 - 

HCM Control Delay (s) 0 - - 88 

HCM Lane LOS A - - A 

HCM 95th %tile Q(veh) - - - 0.1 
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Wellington Circle Study Short-Term (B) 


20: Revere Beach Parkway EB Ramps Weekday PM 
Intersection 
Int Delay, s/veh 65.7 
Movement EBT EBR WBL WBT NBL NBR 
Lane Configurations # s+ HH Ff 
Traffic Vol, veh/h 381 0 0 677 397 133 
Future Vol, veh/h 381 0 0 677 397 133 
Conflicting Peds, #/hr 0 0 0 0 0 0 
Sign Control Free Free Free Free Stop Stop 
RT Channelized - None - None - None 
Storage Length - - - - 0 0 
Veh in Median Storage, # 0 - - 0 0 - 
Grade, % 0 - - 0 0 - 
Peak Hour Factor 93 93 89 89 82 82 
Heavy Vehicles, % 4 2 2 7 5 0 
Mvmt Flow 410 0 0 761 484 162 
Major/Minor Major1 Major2 Minor 
Conflicting Flow All 0 - - - 791 410 
Stage 1 - - - - 410 - 
Stage 2 - - - - 381 - 
Critical Hdwy - - - - 6675 6.2 
Critical Hdwy Stg 1 - - - - 5.475 - 
Critical Hdwy Stg 2 - - - - 5.875 - 
Follow-up Hdwy - - - -3.5475 3.3 
Pot Cap-1 Maneuver - 0 0 - ~337 646 
Stage 1 - 0 0 661 - 
Stage 2 - 0 0 - 654 
Platoon blocked, % - - 
Mov Cap-1 Maneuver - - - - ~337 646 
Mov Cap-2 Maneuver - - - - ~337 - 
Stage 1 - - - - 661 
Stage 2 - - - - 654 
Approach EB WB NB 
HCM Control Delay, s 0 0 184.8 
HCM LOS F 


Minor Lane/Major Mvmt NBLniNBLn2 EBT WBT 


Capacity (veh/h) 337 = 646 - 
HCM Lane VIC Ratio 1.437 0.251 - 
HCM Control Delay (s) 242.6 12.4 

HCM Lane LOS F B 

HCM 95th %tile Q(veh) 25.5 1 

Notes 


~: Volume exceeds capacity  $: Delay exceeds 300s +: Computation Not Defined —_*: All major volume in platoon 
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Wellington Circle Study Short-Term (B) 


10: Middlesex Avenue & Middlesex Avenue #6/9th Street Weekday PM 
Intersection 
Int Delay, s/veh 3.2 
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL_ SBT SBR 
Lane Configurations ol b 5 ed 
Traffic Vol, veh/h 0 0 0 0 0 116 0 617 60 33 0 511 
Future Vol, veh/h 0 0 0 0 0 116 0 617 60 33 0 511 
Conflicting Peds, #/hr 0 0 0 0 0 33 0 0 36 ~ 8636 0 8 
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free 
RT Channelized - - None - - None - - None - - Free 
Storage Length - - - - - 0 - - - 50 - 50 
Veh in Median Storage, #  - 1 - - 0 - - 0 : ; 0 : 
Grade, % - 0 - - 0 - - 0 - - 0 - 
Peak Hour Factor C2 82 OP isi 81s 81 91 91 9 94 94 94 
Heavy Vehicles, % 0 0 0 0 1 0 0 1 0 0 0 0 
Mvmt Flow 0 0 0 0 0 143 0 678 66 35 0 544 
Major/Minor Minor Major1 
Conflicting Flow All - - 780 - 0 0 

Stage 1 - - - 

Stage 2 - - - 
Critical Hdwy - - 62 


Critical Hdwy Stg 1 
Critical Hdwy Stg 2 g é i 
Follow-up Hdwy - - 33 


Pot Cap-1 Maneuver 0 0 399 0 
Stage 1 0 0 - 0 
Stage 2 0 0 : 0 

Platoon blocked, % 

Mov Cap-1 Maneuver 0 385 

Mov Cap-2 Maneuver 0 - 

Stage 1 0 
Stage 2 0 

Approach WB NB 

HCM Control Delay, s 19.8 0 

HCM LOS C 


Minor Lane/Major Mvmt NBT NBRWBLn1 


Capacity (veh/h) - - 385 
HCM Lane V/C Ratio - - 0.372 
HCM Control Delay (s) - - 19.8 
HCM Lane LOS - - C 
HCM 95th %tile Q(veh) - 2 tall 
01/13/2023 Synchro 11 Report 
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Wellington Circle Study 
12: Fellsway (Route 28) & Earhart Landin Weekday PM 


Movement 

Lane Configurations 
Traffic Volume (veh/h) 
Future Volume (Veh/h) 
Sign Control 

Grade 

Peak Hour Factor 
Hourly flow rate (vph) 
Pedestrians 

Lane Width (ft) 
Walking Speed (ft/s) 
Percent Blockage 
Right turn flare (veh) 
Median type 

Median storage veh) 
Upstream signal (ft) 
pX, platoon unblocked 
vC, conflicting volume 
vC1, stage 1 conf vol 
vC2, stage 2 conf vol 
vCu, unblocked vol 
tC, single (s) 

tC, 2 stage (s) 

tF (s) 

p0 queue free % 

cM capacity (veh/h) 


Direction, Lane # 
Volume Total 
Volume Left 
Volume Right 

cSH 

Volume to Capacity 
Queue Length 95th (ft) 
Control Delay (s) 
Lane LOS 
Approach Delay (s) 
Approach LOS 


Intersection Summary 
Average Delay 


Intersection Capacity Utilization 


Analysis Period (min) 


01/13/2023 
McMahon Associates 


None 


432 


Short-Term (B) 


0.92 0.92 0.92 


None 


497 


ICU Level of Service A 
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Wellington Circle 


21: Fellsway (Route 28) & 9th St 


Lane Group 

Lane Configurations 
Traffic Volume (vph) 
Future Volume (vph) 
Ideal Flow (vphpl) 
Lane Width (ft) 
Grade (%) 

Storage Length (ft) 
Storage Lanes 
Taper Length (ft) 
Satd. Flow (prot) 

Fit Permitted 

Satd. Flow (perm) 
Right Turn on Red 
Satd. Flow (RTOR) 
Link Speed (mph) 
Link Distance (ft) 
Travel Time (s) 
Confl. Peds. (#/hr) 
Confl. Bikes (#/hr) 
Peak Hour Factor 
Growth Factor 
Heavy Vehicles (%) 
Bus Blockages (#/hr) 
Parking (#/hr) 
Mid-Block Traffic (%) 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Turn Type 
Protected Phases 
Permitted Phases 
Detector Phase 
Switch Phase 
Minimum Initial (s) 
Minimum Split (s) 
Total Split (s) 

Total Split (%) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 
Lead/Lag 

Lead-Lag Optimize? 
Recall Mode 

Act Effct Green (s) 
Actuated g/C Ratio 
vic Ratio 

Control Delay 
Queue Delay 

Total Delay 


11/28/2022 
McMahon Associates 


1900 1900 1900 
11 11 11 
0% 
0 250 
0 1 
0 3388 1546 
0 3388 1546 
No No 

30 

390 

8.9 


0.95 0.95 0.95 


100% 100% 100% 

0% 3% 1% 

0 0 0 
0% 

0 596 274 

NA custom 

29 98 

29 98 

44.4 59.0 

0.37 0.49 

0.48 0.36 

25.0 21.2 

0.3 2.2 

25.3 23.3 


5.0 
10.0 
34.0 

28.3% 

3.0 

2.0 

0.0 

5.0 

Lead 
Yes 

Min 
23.6 
0.20 
0.81 
64.7 

0.4 
65.2 


@2 


@5 


@9 


Min 


Build - Square 


Weekday AM 
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Intersection Capacity Utilization 71.8% ICU Level of Service C 


~ Volume exceeds capacity, queue is theoretically infinite. 


# 95th percentile volume exceeds capacity, queue may be longer. 


m Volume for 95th percentile queue is metered by upstream signal. 


Splits and Phases: 21: Fellsway (Route 28) & 9th St 
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Wellington Circle 


22: Middlesex Ave & 9th St 


Lane Group 

Lane Configurations 
Traffic Volume (vph) 
Future Volume (vph) 
Ideal Flow (vphpl) 
Lane Width (ft) 
Grade (%) 

Storage Length (ft) 
Storage Lanes 
Taper Length (ft) 
Satd. Flow (prot) 

Fit Permitted 

Satd. Flow (perm) 
Right Turn on Red 
Satd. Flow (RTOR) 
Link Speed (mph) 
Link Distance (ft) 
Travel Time (s) 
Confl. Peds. (#/hr) 
Confl. Bikes (#/hr) 
Peak Hour Factor 
Growth Factor 
Heavy Vehicles (%) 
Bus Blockages (#/hr) 
Parking (#/hr) 
Mid-Block Traffic (%) 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Turn Type 

Protected Phases 
Permitted Phases 
Detector Phase 
Switch Phase 
Minimum Initial (s) 
Minimum Split (s) 
Total Split (s) 

Total Split (%) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 
Lead/Lag 

Lead-Lag Optimize? 
Recall Mode 

Act Effct Green (s) 
Actuated g/C Ratio 
vic Ratio 

Control Delay 
Queue Delay 

Total Delay 


11/28/2022 
McMahon Associates 


5.0 
9.0 
70.0 
58.3% 


yy 
EBR WBL 
240 15 
240 15 
1900 1900 
11 11 
100 50 
0 0 
25 
0 0 
0 0 

No 
0.95 0.95 
100% 100% 
4% 0% 
0 0 
0 0 
Perm 
6 
6 
5.0 
19.0 
28.0 
23.3% 
3.0 
1.0 
Lag 
Yes 
Min 


No 


1424 


1424 


Build - Square 
Weekday AM 


NBR SBL 
0 18 
0 18 
1900 1900 
11 11 
0 0 
0 0 
25 
0 0 
0 0 

No 
0.95 0.95 
100% 100% 
0% 11% 
0 0 
0 0 
Perm 
4 
4 
5.0 
22.0 
22.0 
18.3% 
3.0 
1.0 
Min 


5.0 
22.0 
22.0 

18.3% 


45.3 
98.7 
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Wellington Circle 
22: Middlesex Ave & 9th St 


Lane Group C1 
LanefConfigurations 
Traffic Volume (vph) 
Future Volume (vph) 
Ideal Flow (vphpl) 
Lane Width (ft) 

Grade (%) 

Storage Length (ft) 
Storage Lanes 

Taper Length (ft) 

Satd. Flow (prot) 

Fit Permitted 

Satd. Flow (perm) 
Right Turn on Red 
Satd. Flow (RTOR) 
Link Speed (mph) 

Link Distance (ft) 
Travel Time (s) 

Confl. Peds. (#/hr) 
Confl. Bikes (#hr) 
Peak Hour Factor 
Growth Factor 

Heavy Vehicles (%) 
Bus Blockages (#/hr) 
Parking (#/hr) 
Mid-Block Traffic (%) 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Turn Type 

Protected Phases 1 
Permitted Phases 
Detector Phase 


Switch Phase 

Minimum Initial (s) 7.0 
Minimum Split (s) 19.0 
Total Split (s) 19.0 
Total Split (%) 16% 
Yellow Time (s) 3.0 
All-Red Time (s) 1.0 
Lost Time Adjust (s) 

Total Lost Time (s) 

Lead/Lag Lead 
Lead-Lag Optimize? Yes 
Recall Mode Max 
Act Effct Green (s) 

Actuated g/C Ratio 

vic Ratio 

Control Delay 

Queue Delay 

Total Delay 

11/28/2022 
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Wellington Circle Build - Square 
22: Middlesex Ave & 9th St Weekday AM 


ee er a ee oA 
Lane Group EBL_EBT FBR WBL__WBT WER _NBL__NBT NBR SBL_SBT_SBR 


LOS B A D E E F 
Approach Delay 12.1 50.3 78.5 95.8 
Approach LOS B D E F 

Queue Length 50th (ft) 113 5 221 13 58 589 
Queue Length 95th (ft) 158 89 #380 38 105 #888 
Internal Link Dist (ft) 162 633 305 510 

Turn Bay Length (ft) 100 50 
Base Capacity (vph) 950 = 1038 454 213 239 850 
Starvation Cap Reductn 535 511 0 0 0 0 
Spillback Cap Reductn 0 0 9 0 0 445 
Storage Cap Reductn 0 0 0 0 0 0 
Reduced v/c Ratio 0.66 8 0.51 0.71 0.07 0.32 2.04 
Intersection Summary 
Area Type: Other 


Cycle Length: 120 

Actuated Cycle Length: 120 

Offset: 103 (86%), Referenced to phase 2:EBT, Start of Green 
Natural Cycle: 100 

Control Type: Actuated-Coordinated 

Maximum vic Ratio: 0.98 


Intersection Signal Delay: 62.0 Intersection LOS: E 
Intersection Capacity Utilization 71.3% ICU Level of Service C 
Analysis Period (min) 15 


# 95th percentile volume exceeds capacity, queue may be longer. 
Queue shown is maximum after two cycles. 


Splits and Phases: 22: Middlesex Ave & 9th St 


hbo: —Pp2 (R { o4 


11/28/2022 Synchro 11 Report 
McMahon Associates Page 5 


Wellington Circle Build - Square 
22: Middlesex Ave & 9th St Weekday AM 


Approach Delay 


Queue Length 50th (ft) 


Internal Link Dist (ft) 


Base Capacity (vph) 


Spilloack Cap Reductn 


Reduced v/c Ratio 
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Wellington Circle 


24: Fellsway (Route 28) & Mystic Valley Parkway (Route 16 


Lane Group 

Lane Configurations 
Traffic Volume (vph) 
Future Volume (vph) 
Ideal Flow (vphpl) 
Lane Width (ft) 
Grade (%) 

Storage Length (ft) 
Storage Lanes 
Taper Length (ft) 
Satd. Flow (prot) 

Fit Permitted 

Satd. Flow (perm) 
Right Turn on Red 
Satd. Flow (RTOR) 
Link Speed (mph) 
Link Distance (ft) 
Travel Time (s) 
Confl. Peds. (#/hr) 
Confl. Bikes (#/hr) 
Peak Hour Factor 
Growth Factor 
Heavy Vehicles (%) 
Bus Blockages (#/hr) 
Parking (#/hr) 
Mid-Block Traffic (%) 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Turn Type 

Protected Phases 
Permitted Phases 
Detector Phase 
Switch Phase 
Minimum Initial (s) 
Minimum Split (s) 
Total Split (s) 

Total Split (%) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 
Lead/Lag 

Lead-Lag Optimize? 
Recall Mode 

Act Effct Green (s) 
Actuated g/C Ratio 
vic Ratio 

Control Delay 
Queue Delay 

Total Delay 


11/28/2022 
McMahon Associates 


0.95 
100% 
0% 


0 


EBT EBR 
+44 id 
730 492 
730 492 
1900 1900 
11 11 
0% 
0 
1 
4730 1546 
4730 1546 
No 

30 

363 

8.3 
0.95 0.95 
100% 100% 
6% 1% 
0 0 

0% 

768 518 
NA custom 
12 23 
12 23 

55.0 30.0 

0.46 0.25 

0.35 1.34 

21.6 206.8 
0.0 0.0 

21.6 206.8 


0.95 
100% 
0% 


0 


WBT WBR 
+4 fe 
835 336 
835 336 

1900 1900 

11 11 
0% 
0 
1 
3421 1487 
3421 1487 
No 
30 
322 
7.3 

0.95 0.95 

100% 100% 
2% 5% 

0 0 
0% 
879 354 
NA custom 
56 67 
56 67 
55.0 33.0 
0.46 0.28 
0.56 0.87 
5.8 30.5 
0.5 20.7 
6.3 51.3 


Build - Square 
Weekday AM 


No 
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Wellington Circle 


24: Fellsway (Route 28) & Mystic Valley Parkway (Route 16 


Lane Group 

Lane Configurations 
Traffic Volume (vph) 
Future Volume (vph) 
Ideal Flow (vphpl) 
Lane Width (ft) 
Grade (%) 

Storage Length (ft) 
Storage Lanes 
Taper Length (ft) 
Satd. Flow (prot) 

Fit Permitted 

Satd. Flow (perm) 
Right Turn on Red 
Satd. Flow (RTOR) 
Link Speed (mph) 
Link Distance (ft) 
Travel Time (s) 
Confl. Peds. (#/hr) 
Confl. Bikes (#/hr) 
Peak Hour Factor 
Growth Factor 
Heavy Vehicles (%) 
Bus Blockages (#/hr) 
Parking (#/hr) 
Mid-Block Traffic (%) 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Turn Type 

Protected Phases 
Permitted Phases 
Detector Phase 
Switch Phase 
Minimum Initial (s) 
Minimum Split (s) 
Total Split (s) 

Total Split (%) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 
Lead/Lag 

Lead-Lag Optimize? 
Recall Mode 

Act Effct Green (s) 
Actuated g/C Ratio 
vic Ratio 

Control Delay 
Queue Delay 

Total Delay 


11/28/2022 
McMahon Associates 
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G6 
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Wellington Circle Build - Square 
24: Fellsway (Route 28) & Mystic Valley Parkway (Route 16 Weekday AM 


a i er a ee oA 


LOS C F A D F B F 
Approach Delay 96.2 19.2 39.9 115.8 
Approach LOS F B D F 
Queue Length 50th (ft) 137 =~523 26 267 ~75 39 ~740 
Queue Length 95th (ft) 170 #738 49 m#396 #184 64 m#692 
Internal Link Dist (ft) 283 242 391 310 
Turn Bay Length (ft) 250 

Base Capacity (vph) 2167 386 1567 408 72 = 1295 1847 
Starvation Cap Reductn 0 0 295 of 0 0 239 
Spillback Cap Reductn 14 0 0 0 0 0 0 
Storage Cap Reductn 0 0 0 0 0 0 0 
Reduced v/c Ratio 0.36 1.34 0.69 1.01 1.13 0.40 1.36 


Area Type: Other 

Cycle Length: 120 

Actuated Cycle Length: 120 

Offset: 0 (0%), Referenced to phase 1:EBT and 5:WBT, Start of Green 
Natural Cycle: 150 

Control Type: Actuated-Coordinated 

Maximum vic Ratio: 1.34 


Intersection Signal Delay: 80.1 Intersection LOS: F 
Intersection Capacity Utilization 80.4% ICU Level of Service D 
Analysis Period (min) 15 


~ Volume exceeds capacity, queue is theoretically infinite. 
Queue shown is maximum after two cycles. 

# 95th percentile volume exceeds capacity, queue may be longer. 
Queue shown is maximum after two cycles. 

m Volume for 95th percentile queue is metered by upstream signal. 


Splits and Phases: 24: Fellsway (Route 28) & Mystic Valley Parkway (Route 16) 


S03 | 04 


—Po1(R 


“FPo2 
06 
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Wellington Circle Build - Square 
4: Fellsway (Route 28) & Mystic Valley Parkway (Route 16 Weekday AM 


NO 


Approach Delay 


Queue Length 50th (ft) 


Internal Link Dist (ft) 


Base Capacity (vph) 


Spilloack Cap Reductn 


Reduced vic Ratio 
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Wellington Circle 


Lane Group 

Lane Configurations 
Traffic Volume (vph) 
Future Volume (vph) 
Ideal Flow (vphpl) 
Lane Width (ft) 
Grade (%) 

Storage Length (ft) 
Storage Lanes 
Taper Length (ft) 
Satd. Flow (prot) 

Fit Permitted 

Satd. Flow (perm) 
Right Turn on Red 
Satd. Flow (RTOR) 
Link Speed (mph) 
Link Distance (ft) 
Travel Time (s) 
Confl. Peds. (#/hr) 
Confl. Bikes (#/hr) 
Peak Hour Factor 
Growth Factor 
Heavy Vehicles (%) 
Bus Blockages (#/hr) 
Parking (#/hr) 
Mid-Block Traffic (%) 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Turn Type 

Protected Phases 
Permitted Phases 
Detector Phase 
Switch Phase 
Minimum Initial (s) 
Minimum Split (s) 
Total Split (s) 

Total Split (%) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 
Lead/Lag 

Lead-Lag Optimize? 
Recall Mode 

Act Effct Green (s) 
Actuated g/C Ratio 
vic Ratio 

Control Delay 
Queue Delay 

Total Delay 


11/28/2022 
McMahon Associates 


0.95 
100% 
0% 


0 


No 


5.0 
10.0 
67.0 

55.8% 


+ 


5.0 
10.0 
60.0 

50.0% 


~~ < 


5.0 
10.0 
67.0 

55.8% 


Build - Square 


25: Middlesex Ave & Mystic Valley Parkway (Route 16)/Revere Beach Parkway (Routevajay AM 


No 
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Wellington Circle Build - Square 


25: Middlesex Ave & Mystic Valley Parkway (Route 16)/Revere Beach Parkway (Routevagay AM 


Lane Group @9 
Lane Configurations 

Traffic Volume (vph) 

Future Volume (vph) 

Ideal Flow (vphpl) 

Lane Width (ft) 

Grade (%) 

Storage Length (ft) 

Storage Lanes 

Taper Length (ft) 

Satd. Flow (prot) 

Fit Permitted 

Satd. Flow (perm) 

Right Turn on Red 

Satd. Flow (RTOR) 

Link Speed (mph) 

Link Distance (ft) 

Travel Time (s) 

Confl. Peds. (#/hr) 

Confl. Bikes (#hr) 

Peak Hour Factor 

Growth Factor 

Heavy Vehicles (%) 

Bus Blockages (#/hr) 

Parking (#/hr) 

Mid-Block Traffic (%) 

Shared Lane Traffic (%) 

Lane Group Flow (vph) 

Turn Type 

Protected Phases 9g 
Permitted Phases 

Detector Phase 

Switch Phase 

Minimum Initial (s) 5.0 
Minimum Split (s) 13.0 
Total Split (s) 37.0 
Total Split (%) 31% 
Yellow Time (s) 3.0 
All-Red Time (s) 1.0 
Lost Time Adjust (s) 

Total Lost Time (s) 

Lead/Lag 

Lead-Lag Optimize? 

Recall Mode Max 
Act Effct Green (s) 

Actuated g/C Ratio 

vic Ratio 

Control Delay 

Queue Delay 

Total Delay 
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Wellington Circle Build - Square 
25: Middlesex Ave & Mystic Valley Parkway (Route 16)/Revere Beach Parkway (Routevajay AM 


ee er a ee A 
Lane Group EBL_EBT FBR WEL__WBT WER _NBL__NBT NBR SBL_SBT_SBR 


LOS C C C D B D 
Approach Delay 31.0 33.1 15.3 50.0 
Approach LOS C C B D 
Queue Length 50th (ft) 71 463 417 10 506 105 

Queue Length 95th (ft) 84 567 511 31 528 157 

Internal Link Dist (ft) 242 260 375 305 
Turn Bay Length (ft) 200 

Base Capacity (vph) 985 1697 1552 184 1352 488 
Starvation Cap Reductn 52 0 0 0 97 0 
Spillback Cap Reductn 0 174 127 0 0 0 

Storage Cap Reductn 0 0 0 0 0 0 
Reduced v/c Ratio 0.82 0.93 087 0.08 0.86 0.67 

Area Type: Other 


Cycle Length: 120 

Actuated Cycle Length: 120 

Offset: 1 (1%), Referenced to phase 2:EBT and 6:WBT, Start of Green 
Natural Cycle: 90 

Control Type: Actuated-Coordinated 

Maximum vic Ratio: 0.83 


Intersection Signal Delay: 30.0 Intersection LOS: C 
Intersection Capacity Utilization 73.0% ICU Level of Service C 
Analysis Period (min) 15 


Splits and Phases: 25: Middlesex Ave & Mystic Valley Parkway (Route 16)/Revere Beach Parkway (Route 16) 


—Pp2 (R ffo1 Sos 
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Wellington Circle Build - Square 


25: Middlesex Ave & Mystic Valley Parkway (Route 16)/Revere Beach Parkway (RoutaaByay AM 


Approach Delay 


Queue Length 50th (ft) 


Internal Link Dist (ft) 


Base Capacity (vph) 


Spilloack Cap Reductn 


Reduced v/c Ratio 
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Wellington Circle 


28: Fellsway (Route 28) & Middlesex Ave 


Lane Group 

Lane Configurations 
Traffic Volume (vph) 
Future Volume (vph) 
Ideal Flow (vphpl) 
Lane Width (ft) 
Grade (%) 

Storage Length (ft) 
Storage Lanes 
Taper Length (ft) 
Satd. Flow (prot) 

Fit Permitted 

Satd. Flow (perm) 
Right Turn on Red 
Satd. Flow (RTOR) 
Link Speed (mph) 
Link Distance (ft) 
Travel Time (s) 
Confl. Peds. (#/hr) 
Confl. Bikes (#/hr) 
Peak Hour Factor 
Growth Factor 
Heavy Vehicles (%) 
Bus Blockages (#/hr) 
Parking (#/hr) 
Mid-Block Traffic (%) 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Turn Type 

Protected Phases 
Permitted Phases 
Detector Phase 
Switch Phase 
Minimum Initial (s) 
Minimum Split (s) 
Total Split (s) 

Total Split (%) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 
Lead/Lag 

Lead-Lag Optimize? 
Recall Mode 

Act Effct Green (s) 
Actuated g/C Ratio 
vic Ratio 

Control Delay 
Queue Delay 

Total Delay 


11/28/2022 
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) 6ff 
0 567 = 1024 
0 567 ~=1024 
1900 1900 1900 
11 11 11 
0% 
0 0 
0 2 
0 3455 2617 
0 3455 2617 
No No 
30 
109 
2.5 


0.95 0.95 0.95 
100% 100% 100% 
0% 1% 5% 


0 0 0 
0% 

0 597 ~=©1078 

NA custom 

2 36 

2 36 
5.0 
10.0 
66.0 
55.0% 
40 
1.0 
0.0 
5.0 
C-Max 

61.0 66.3 

0.51 0.55 

0.34 0.75 

8.5 51.7 

0.0 0.3 

8.5 52.0 
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G6 


Build - Square 
Weekday AM 
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8: Fellsway (Route 28) & Middlesex Ave 
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Intersection Capacity Utilization 94.8% ICU Level of Service F 


~ Volume exceeds capacity, queue is theoretically infinite. 


# 95th percentile volume exceeds capacity, queue may be longer. 


m Volume for 95th percentile queue is metered by upstream signal. 


Splits and Phases: 28: Fellsway (Route 28) & Middlesex Ave 
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Wellington Circle 


1: Mystic Valley Parkway (Route 16) & Commercial Street 


Lane Group 

Lane Configurations 
Traffic Volume (vph) 
Future Volume (vph) 
Ideal Flow (vphpl) 
Lane Width (ft) 
Grade (%) 

Storage Length (ft) 
Storage Lanes 
Taper Length (ft) 
Satd. Flow (prot) 

Fit Permitted 

Satd. Flow (perm) 
Right Turn on Red 
Satd. Flow (RTOR) 
Link Speed (mph) 
Link Distance (ft) 
Travel Time (s) 
Confl. Peds. (#/hr) 
Confl. Bikes (#/hr) 
Peak Hour Factor 
Growth Factor 
Heavy Vehicles (%) 
Bus Blockages (#/hr) 
Parking (#/hr) 
Mid-Block Traffic (%) 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Turn Type 

Protected Phases 
Permitted Phases 
Detector Phase 
Switch Phase 
Minimum Initial (s) 
Minimum Split (s) 
Total Split (s) 

Total Split (%) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 
Lead/Lag 

Lead-Lag Optimize? 
Recall Mode 

Act Effct Green (s) 
Actuated g/C Ratio 
vic Ratio 

Control Delay 
Queue Delay 

Total Delay 


11/28/2022 
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8.0 
13.0 
36.0 

40.0% 


8.0 
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(ft) 
Internal Link Dist (ft) 647 1295 385 


Base Capacity (vph) 336 = 2521 1527 725 
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Control Type: Actuated-Uncoordinated 


Intersection Signal Delay: 18.2 Intersection LOS: B 


Analysis Period (min) 15 


Queue shown is maximum after two cycles. 


plits and Phases: 1: Mystic Valley Parkway (Route 16) & Commercial Street 


Bo: bos 


Wellington Circle Build - Square 


8: Rivers Edge Drive & Rivers Edge Drive WB Ramps Weekday AM 
rk tes 

Lane Group WBL WBR  NBI NBR SBL__ SBT @9 

Lane Configurations 5 f *#b 5 * 

Traffic Volume (vph) 174 393 408 65 462 615 

Future Volume (vph) 174 393 408 65 462 615 

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 

Lane Width (ft) 11 12 12 12 12 14 

Grade (%) 0% 0% 0% 

Storage Length (ft) 85 0 0 0 

Storage Lanes 1 1 0 1 

Taper Length (ft) 200 25 

Satd. Flow (prot) 1544 1509 3245 0 1703 1949 

Fit Permitted 0.950 0.229 

Satd. Flow (perm) 1544 1509 3245 0 410 1949 

Right Turn on Red Yes No 

Satd. Flow (RTOR) 409 

Link Speed (mph) 30 30 30 

Link Distance (ft) 532 276 521 

Travel Time (s) 12.1 6.3 11.8 


Confl. Peds. (#/hr) 
Confl. Bikes (#/hr) 


Peak Hour Factor 0.96 096 084 084 088 0.88 

Growth Factor 100% 100% 100% 100% 100% 100% 

Heavy Vehicles (%) 13% T% 1% 21% 6% 4% 

Bus Blockages (#/hr) 0 0 0 0 0 0 

Parking (#/hr) 

Mid-Block Traffic (%) 0% 0% 0% 

Shared Lane Traffic (%) 

Lane Group Flow (vph) 181 409 563 0 525 699 

Turn Type Prot _ pttov NA pm+pt NA 
Protected Phases 3 13 2 1 6 9 
Permitted Phases 6 

Detector Phase 3 13 2 1 6 

Switch Phase 

Minimum Initial (s) 5.0 10.0 6.0 =: 10.0 7.0 
Minimum Split (s) 12.0 17.0 12.0 17.0 30.0 
Total Split (s) 27.0 30.0 25.0 55.0 30.0 
Total Split (%) 24.1% 26.8% 22.3% 49.1% 27% 
Yellow Time (s) 4.0 4.0 3.0 4.0 2.0 
All-Red Time (s) 3.0 3.0 3.0 3.0 3.0 
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 

Total Lost Time (s) 70 7.0 6.0 7.0 
Lead/Lag Lag Lead 

Lead-Lag Optimize? Yes Yes 

Recall Mode None Min None Min None 
Act Effct Green (s) 17.9 440 188 45.8 448 
Actuated g/C Ratio 0.22 0.54 0.23 0.56 0.55 

vic Ratio 0.53 =©0.41 0.75 0.97 0.65 

Control Delay 37.7 2.5 38.0 52.1 19.6 

Queue Delay 0.0 0.0 0.0 0.0 0.0 

Total Delay 37.7 25 38.0 52.1 19.6 
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Internal Link Dist (ft) 452 196 441 


Base Capacity (vph) 


Spilloack Cap Reductn 


Area Type: Other 


Actuated Cycle Length: 81.6 


Control Type: Actuated-Uncoordinated 


Intersection Signal Delay: 29.6 Intersection LOS: C 


Analysis Period (min) 15 


Queue shown is maximum after two cycles. 


Splits and Phases: _ 8: Rivers Edge Drive & Rivers Edge Drive WB Ramps 
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Wellington Circle Build - Square 


11: Fellsway (Route 28) & Riverside Avenue Weekday AM 
Aas \ —@ CRA PEP US | 
Lane Group EBL EBT EBR  WBL WBTI WBR NBL NBT NBR SBU _ SBL__ SBI 
Lane Configurations 5 b yj b 5 +b 0 
Traffic Volume (vph) 100 180 153 115 340 ) 291 270 10 10 43 862 
Future Volume (vph) 100 180 153 115 340 9 291 270 10 10 43 862 
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 
Lane Width (ft) 13 14 12 10 12 12 10 11 11 10 10 12 
Grade (%) 0% 0% 0% 0% 
Storage Length (ft) 15 0 25 0 100 0 120 
Storage Lanes 1 0 1 0 1 0 1 
Taper Length (ft) 25 25 25 25 
Satd. Flow (prot) 1793 1791 0 1636 1818 0 1589 3331 0 0 1685 3574 
Fit Permitted 0.272 0.274 0.950 0.950 
Satd. Flow (perm) 513-1791 0 472 1818 0 1589 3331 0 0 1685 3574 
Right Turn on Red Yes Yes Yes 
Satd. Flow (RTOR) 28 1 2 
Link Speed (mph) 30 30 30 30 
Link Distance (ft) 587 632 402 446 
Travel Time (s) 13.3 14.4 9.1 10.1 
Confl. Peds. (#/hr) 
Confl. Bikes (#/hr) 
Peak Hour Factor 088 088 088 092 092 092 092 092 092 093 093 0.93 
Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 
Heavy Vehicles (%) 4% 4% T% 3% 3% 44% 6% 4% 11% 0% 0% 1% 
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0 
Parking (#/hr) 
Mid-Block Traffic (%) 0% 0% 0% 0% 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 114 379 0 125 380 0 316 304 0 0 57 927 
Turn Type Perm NA Perm NA Prot NA Prot Prot NA 
Protected Phases 3 3 4 1 4 4 1 
Permitted Phases 3 3 
Detector Phase 3 3 3 3 4 1 4 4 1 
Switch Phase 
Minimum Initial (s) 12.0 12.0 12.0 12.0 8.0 8.0 8.0 8.0 8.0 
Minimum Split (s) 19.0 19.0 19.0 19.0 13.0 15.0 13.0 13.0 15.0 
Total Split (s) 38.0 38.0 38.0 38.0 26.0 35.0 26.0 260 35.0 
Total Split (%) 27.1% 27.1% 27.1% 27.1% 18.6% 25.0% 18.6% 18.6% 25.0% 
Yellow Time (s) 5.0 5.0 5.0 5.0 4.0 5.0 4.0 4.0 5.0 
All-Red Time (s) 2.0 2.0 2.0 2.0 1.0 2.0 1.0 1.0 2.0 
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Total Lost Time (s) 7.0 7.0 7.0 7.0 5.0 7.0 5.0 7.0 
Lead/Lag 
Lead-Lag Optimize? 
Recall Mode Min Min Min Min None Max None None Max 
Act Effct Green (s) 31.9 31.9 Ss) SES 21.6 288 216 288 
Actuated g/C Ratio 0.28 0.28 0.28 0.28 0.19 0.25 0.19 0.25 
vic Ratio 0.81 0.74 0.96 0.76 1.06 0.36 0.18 1.04 
Control Delay 82.1 47.8 115.1 52.0 115.4 40.4 476 83.6 
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Total Delay 82.1 47.8 115.1 52.0 115.4 40.4 476 83.6 
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Wellington Circle 


11: Fellsway (Route 28) & Riverside Avenue 


Lane Group 

Lar onfigurations 
Traffic Volume (vph) 
Future Volume (vph) 
Ideal Flow (vphpl) 
Lane Width (ft) 
Grade (%) 

Storage Length (ft) 
Storage Lanes 
Taper Length (ft) 
Satd. Flow (prot) 

Fit Permitted 

Satd. Flow (perm) 
Right Turn on Red 
Satd. Flow (RTOR) 
Link Speed (mph) 
Link Distance (ft) 
Travel Time (s) 
Confl. Peds. (#/hr) 
Confl. Bikes (#/hr) 
Peak Hour Factor 
Growth Factor 
Heavy Vehicles (%) 
Bus Blockages (#/hr) 
Parking (#/hr) 
Mid-Block Traffic (%) 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Turn Type 

Protected Phases 
Permitted Phases 
Detector Phase 
Switch Phase 
Minimum Initial (s) 
Minimum Split (s) 
Total Split (s) 

Total Split (%) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 
Lead/Lag 

Lead-Lag Optimize? 
Recall Mode 

Act Effct Green (s) 
Actuated g/C Ratio 
vic Ratio 

Control Delay 
Queue Delay 

Total Delay 
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Weekday AM 
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Control Type: Semi Act-Uncoord 


Intersection Signal Delay: 66.9 Intersection LOS: E 


Analysis Period (min) 15 


Queue shown is maximum after two cycles. 


plits and Phases: 11: Fellsway (Route 28) & Riverside Avenue 


tho: 


Wellington Circle Build - Square 
11: Fellsway (Route 28) & Riverside Avenue Weekday AM 


| 


Approach Delay 


Queue Length 50th (ft) 


aR 
rae) 


Internal Link Dist (ft) 


Base Capacity (vph) 592 


Spilloack Cap Reductn 


oO 


Reduced v/c Ratio 0.55 
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Wellington Circle 


13: Fellsway (Route 28) & Presidents Landin 


Lane Group 

Lane Configurations 
Traffic Volume (vph) 
Future Volume (vph) 
Ideal Flow (vphpl) 
Lane Width (ft) 
Grade (%) 

Storage Length (ft) 
Storage Lanes 
Taper Length (ft) 
Satd. Flow (prot) 

Fit Permitted 

Satd. Flow (perm) 
Right Turn on Red 
Satd. Flow (RTOR) 
Link Speed (mph) 
Link Distance (ft) 
Travel Time (s) 
Confl. Peds. (#/hr) 
Confl. Bikes (#/hr) 
Peak Hour Factor 
Growth Factor 
Heavy Vehicles (%) 
Bus Blockages (#/hr) 
Parking (#/hr) 
Mid-Block Traffic (%) 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Turn Type 

Protected Phases 
Permitted Phases 
Detector Phase 
Switch Phase 
Minimum Initial (s) 
Minimum Split (s) 
Total Split (s) 

Total Split (%) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 
Lead/Lag 

Lead-Lag Optimize? 
Recall Mode 

Act Effct Green (s) 
Actuated g/C Ratio 
vic Ratio 

Control Delay 
Queue Delay 

Total Delay 


11/28/2022 
McMahon Associates 


WBL WBR 
| id 
150 48 
150 48 
1900 1900 
16 16 
0% 
0 0 
1 1 
25 
2006 1760 
0.950 
2006 81760 
Yes 
17 
30 
434 
9.9 
0.92 0.92 
100% 100% 
2% 4% 
0 0 
0% 
163 52 
Prot custom 
2 2 
3 
2 2 
6.0 6.0 
11.0 11.0 
25.0 25.0 
20.8% 20.8% 
3.0 3.0 
2.0 2.0 
0.0 0.0 
5.0 5.0 
Max Max 
20.0 45.0 
0.17 0.38 
0.49 0.08 
51.0 18.1 
0.0 0.0 
51.0 18.1 


NBR SBU 

133 24 

133 24 

1900 1900 

12 11 
100 
0 

0 0 

0 0 
Yes 
7 

0.97 0.87 

100% 100% 

5% 0% 

0 0 

0 0 

Prot 

3 

3 

6.0 

11.0 

25.0 

20.8% 

3.0 

2.0 

None 
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Weekday AM 
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3: Fellsway (Route 28) & Presidents Landin 
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Area Type: Other 


= Zz > 
fe) oy go 
xs. (= i— 
3 oO 2 
<= = O 
3 i?) ond 
< S 9 
= ga <= 
ro) @ Ss. 
PS) = i) 
) =) a7 
— 
7 @O 
9 ae =) 
= ree 
a 2 
Ro = 
ND 
So 


Intersection Capacity Utilization 88.5% ICU Level of Service E 


~ Volume exceeds capacity, queue is theoretically infinite. 


# 95th percentile volume exceeds capacity, queue may be longer. 


m Volume for 95th percentile queue is metered by upstream signal. 


Splits and Phases: 13: Fellsway (Route 28) & Presidents Landing 


tor fo 
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Wellington Circle 


3: Station Landing & Revere Beach Parkway (Route 16 


Movement 

Lane Configurations 
Traffic Volume (veh/h) 
Future Volume (Veh/h) 
Sign Control 

Grade 

Peak Hour Factor 
Hourly flow rate (vph) 
Pedestrians 

Lane Width (ft) 
Walking Speed (ft/s) 
Percent Blockage 
Right turn flare (veh) 
Median type 

Median storage veh) 
Upstream signal (ft) 
pX, platoon unblocked 
vC, conflicting volume 
vC1, stage 1 conf vol 
vC2, stage 2 conf vol 
vCu, unblocked vol 
tC, single (s) 

tC, 2 stage (s) 

tF (s) 

p0 queue free % 

cM capacity (veh/h) 


Direction, Lane # 
Volume Total 
Volume Left 
Volume Right 

cSH 

Volume to Capacity 
Queue Length 95th (ft) 
Control Delay (s) 
Lane LOS 
Approach Delay (s) 
Approach LOS 


Intersection Summary 
Average Delay 


Intersection Capacity Utilization 


Analysis Period (min) 


11/28/2022 
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> FY 
EBT _EBR__WBL 
4b 


1810 300 0 
1810 300 0 
Free 

0% 
0.97 0.97 0.95 
1866 309 0 


None 


340 


Build - Square 

Weekday AM 
ne és 
WBT NBL NBR 
ttt id 


2576 0 121 
2576 0 121 
Free Stop 

0% 0% 
0.95 0.75 0.75 
2712 0 161 


4 
16.0 
3.5 
1 
None 
0.86 0.86 
2702 780 
2399 152 
6.8 6.9 
3.5 3.3 
100 78 
24 743 
WB1 WB2 WB3 WB4 ~~ NB1 


ICU Level of Service B 
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Wellington Circle Build - Square 

4: Constitution Way & Revere Beach Parkway (Route 16 Weekday AM 
- yr TN 

Movement EBT EBR  WBL  WBI NBL NBR 

Lane Configurations +4 sa aa ol 

Traffic Volume (veh/h) 1898 33 0 25/76 0 84 

Future Volume (Veh/h) 1898 33 0 2576 0 84 

Sign Control Free Free Stop 

Grade 0% 0% 0% 

Peak Hour Factor 0.95 095 098 098 075 0.75 

Hourly flow rate (vph) 1998 35 0 2629 0 112 

Pedestrians 5) 

Lane Width (ft) 16.0 

Walking Speed (ft/s) 3.5 

Percent Blockage 1 

Right turn flare (veh) 

Median type None None 

Median storage veh) 

Upstream signal (ft) 594 

pX, platoon unblocked 0.88 0.88 0.88 

vC, conflicting volume 2038 2897 688 

vC1, stage 1 conf vol 

vC2, stage 2 conf vol 

vCu, unblocked vol 1700 2676 165 

tC, single (s) 41 6.8 71 

tC, 2 stage (s) 

tF (s) 2.2 3.5 3.4 

p0 queue free % 100 100 84 

cM capacity (veh/h) 332 16 722 

Direction, Lane # EB1  EB2 EB3 WB1 WB2 WB3_ NB1 

Volume Total 799 799 435 876 876 876 112 

Volume Left 0 0 0 0 0 0 0 

Volume Right 0 0 35 0 0 0 112 

cSH 1700 1700 1700 1700 1700 #1700 722 

Volume to Capacity 047 O47 026 052 052 052 0.16 

Queue Length 95th (ft) 0 0 0 0 0 0 14 

Control Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 10.9 

Lane LOS B 

Approach Delay (s) 0.0 0.0 10.9 

Approach LOS B 

Intersection Summary 

Average Delay 0.3 

Intersection Capacity Utilization 53.1% ICU Level of Service A 

Analysis Period (min) 15 
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Wellington Circle 


5: Revere Beach Parkway (Route 16) & Brainard Avenue 


Movement EBL EBT  WBT 
Lane Configurations So i a 
Traffic Volume (veh/h) 0 1982 2528 
Future Volume (Veh/h) 0 1982 2528 
Sign Control Free Free 
Grade 0% 0% 
Peak Hour Factor 0.94 094 0.82 
Hourly flow rate (vph) 0 2109 3083 
Pedestrians 

Lane Width (ft) 

Walking Speed (ft/s) 

Percent Blockage 

Right turn flare (veh) 

Median type None None 
Median storage veh) 

Upstream signal (ft) 730 

pX, platoon unblocked 

vC, conflicting volume 3233 


vC1, stage 1 conf vol 
vC2, stage 2 conf vol 


vCu, unblocked vol 3233 

tC, single (s) 41 

tC, 2 stage (s) 

tF (s) 2.2 

p0 queue free % 100 

cM capacity (veh/h) 93 

Direction, Lane # 31 i832 1833 
Volume Total 703 703 703 
Volume Left 0 0 0 
Volume Right 0 0 0 
cSH 1700 1700 1700 
Volume to Capacity 0.41 0.41 0.41 
Queue Length 95th (ft) 0 0 0 
Control Delay (s) 0.0 0.0 0.0 
Lane LOS 

Approach Delay (s) 0.0 

Approach LOS 

Intersection Summary 

Average Delay 0.4 
Intersection Capacity Utilization 58.8% 
Analysis Period (min) 15 
11/28/2022 
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WBR 
d 
114 
114 


0.82 
139 


SBL SBR 
id 
0 48 
0 48 
Stop 
0% 
0.61 0.61 
0 79 
11 
15.0 
3.5 
1 
0.89 
3797 = 1039 
3710 1039 
6.8 7.0 
3.5 3.4 
100 64 
3 218 
WB2 WB3 
1028 1028 
0 0 
0 0 
1700 1700 
0.60 0.60 
0 0 
0.0 0.0 


ICU Level of Service 


Build - Square 


Weekday AM 
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Wellington Circle Build - Square 


9: Rivers Edge Drive & Revere Beach Parkway EB Ramps Weekday AM 
Intersection 
Int Delay, s/veh 1.8 
Movement EBT EBR WBL WBT NBL NBR 
Lane Configurations - fF RR #4 ol 
Traffic Vol, veh/h 374. 415 «203473 0 0 
Future Vol, veh/h 374 415) «6203 = 473 0 0 
Conflicting Peds, #/hr 0 0 0 0 0 0 
Sign Control Free Free Free Free Stop Stop 
RT Channelized - None - None - None 
Storage Length - 0 150 - - 0 
Veh in Median Storage, # 0 - - 0 0 - 
Grade, % 0 - - 0 0 - 
Peak Hour Factor OZ OCC CO MG 22 
Heavy Vehicles, % 7 5 9g 9 0 0 
Mvmt Flow 407 451 245 570 0 0 
Major/Minor Major1 Major2 Minor 
Conflicting Flow All 0 0 858 0 - 407 
Stage 1 - - - - - - 
Stage 2 - - - - - - 
Critical Hdwy - - 4.235 - - 62 


Critical Hdwy Stg 1 
Critical Hdwy Stg 2 - - - g g i 
Follow-up Hdwy - - 2.2855 - - 3.3 


Pot Cap-1 Maneuver - - 745 - 0 648 
Stage 1 - - - - 0 - 
Stage 2 - - - - 0 

Platoon blocked, % - - - 

Mov Cap-1 Maneuver - - 745 - - 648 

Mov Cap-2 Maneuver - - - - - - 
Stage 1 
Stage 2 

Approach EB WB NB 

HCM Control Delay, s 0 ull 0 

HCM LOS A 


Minor Lane/Major Mvmt NBLni EBT EBR WBL WBT 


Capacity (veh/h) - - - 745 - 

HCM Lane VIC Ratio - - - 0.328 - 

HCM Control Delay (s) 0 - - 12.2 

HCM Lane LOS A - - B 

HCM 95th %tile Q(veh) - - - 14 

11/28/2022 Synchro 11 Report 
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Wellington Circle Build - Square 


15: Wellington East Driveway & Revere Beach Parkway EB Ramps Weekday AM 
Intersection 
Int Delay, s/veh 1.4 
Movement EBT EBR WBL WBT NBL NBR 
Lane Configurations # ‘- HF FF 
Traffic Vol, veh/h 374 0 0 620 56 £44 
Future Vol, veh/h 374 0 0 620 56 44 
Conflicting Peds, #/hr 0 0 0 0 0 0 
Sign Control Free Free Free Free Stop Stop 
RT Channelized - None - None - None 
Storage Length - - - - 0 0 
Veh in Median Storage, # 0 - - 0 0 - 
Grade, % 0 - - 0 0 - 
Peak Hour Factor Re 8 8 bi G2 op 
Heavy Vehicles, % i] 2 2 5 20 20 
Mvmt Flow 407 0 0 747 61 48 
Major/Minor Major1 Major2 Minor 
Conflicting Flow All 0 - - - 781 407 
Stage 1 - - - - 407 - 
Stage 2 - - - - 374 - 
Critical Hdwy - - - = @8 8 
Critical Hdwy Stg 1 - - - - 57 - 
Critical Hdwy Stg 2 - - - - 6.1 - 
Follow-up Hdwy - - - - 369 3.49 
Pot Cap-1 Maneuver - 0 0 - 317 599 
Stage 1 - 0 0 - 626 - 
Stage 2 - 0 0 - 623 
Platoon blocked, % - - 

Mov Cap-1 Maneuver - - - - 317 599 
Mov Cap-2 Maneuver - - - - 317 - 
Stage 1 - - - - 626 
Stage 2 - - - - 623 
Approach EB WB NB 
HCM Control Delay, s 0 0 15.7 
HCM LOS C 


Minor Lane/Major Mvmt NBLni1NBLn2 EBT WBT 


Capacity (veh/h) 317 599 - 

HCM Lane VIC Ratio 0.192 0.08 - 

HCM Control Delay (s) 19 11.5 

HCM Lane LOS C B 

HCM 95th %tile Q(veh) 07 0.3 
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Wellington Circle 


21: Fellsway (Route 28) & 9th St 


Lane Group 

Lane Configurations 
Traffic Volume (vph) 
Future Volume (vph) 
Ideal Flow (vphpl) 
Lane Width (ft) 
Grade (%) 

Storage Length (ft) 
Storage Lanes 
Taper Length (ft) 
Satd. Flow (prot) 

Fit Permitted 

Satd. Flow (perm) 
Right Turn on Red 
Satd. Flow (RTOR) 
Link Speed (mph) 
Link Distance (ft) 
Travel Time (s) 
Confl. Peds. (#/hr) 
Confl. Bikes (#/hr) 
Peak Hour Factor 
Growth Factor 
Heavy Vehicles (%) 
Bus Blockages (#/hr) 
Parking (#/hr) 
Mid-Block Traffic (%) 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Turn Type 
Protected Phases 
Permitted Phases 
Detector Phase 
Switch Phase 
Minimum Initial (s) 
Minimum Split (s) 
Total Split (s) 

Total Split (%) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 
Lead/Lag 

Lead-Lag Optimize? 
Recall Mode 

Act Effct Green (s) 
Actuated g/C Ratio 
vic Ratio 

Control Delay 
Queue Delay 

Total Delay 


11/28/2022 
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1900 1900 1900 
11 11 11 
0% 
0 250 
0 1 
0 3455 1546 
0 3455 1546 
No No 

30 

390 

8.9 


100% 100% 100% 

2% 1% 1% 

0 0 0 
0% 

0 1335 573 

NA custom 

29 98 

29 98 

55.0 62.0 

0.46 0.52 

0.84 0.72 

6.0 25.4 

le 55.2 

17.3 80.6 


5.0 
10.0 
31.0 

25.8% 

3.0 

2.0 

0.0 

5.0 

Lead 
Yes 

Min 
25.0 
0.21 
0.91 
76.6 
58.2 

134.8 


@2 


@5 


@9 


Min 
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Weekday PM 
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Wellington Circle Build - Square 
1: Fellsway (Route 28) & 9th St Weekday PM 


NO 


e™ ht - =H 


(ft) 
Internal Link Dist (ft) 162 310 593 


Base Capacity (vph) 


Spilloack Cap Reductn 


Intersection Capacity Utilization 85.3% ICU Level of Service E 


# 95th percentile volume exceeds capacity, queue may be longer. 


m Volume for 95th percentile queue is metered by upstream signal. 


Splits and Phases: 21: Fellsway (Route 28) & 9th St 
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Wellington Circle 


22: Middlesex Ave & 9th St 


Lane Group 

Lane Configurations 
Traffic Volume (vph) 
Future Volume (vph) 
Ideal Flow (vphpl) 
Lane Width (ft) 
Grade (%) 

Storage Length (ft) 
Storage Lanes 
Taper Length (ft) 
Satd. Flow (prot) 

Fit Permitted 

Satd. Flow (perm) 
Right Turn on Red 
Satd. Flow (RTOR) 
Link Speed (mph) 
Link Distance (ft) 
Travel Time (s) 
Confl. Peds. (#/hr) 
Confl. Bikes (#/hr) 
Peak Hour Factor 
Growth Factor 
Heavy Vehicles (%) 
Bus Blockages (#/hr) 
Parking (#/hr) 
Mid-Block Traffic (%) 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Turn Type 

Protected Phases 
Permitted Phases 
Detector Phase 
Switch Phase 
Minimum Initial (s) 
Minimum Split (s) 
Total Split (s) 

Total Split (%) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 
Lead/Lag 

Lead-Lag Optimize? 
Recall Mode 

Act Effct Green (s) 
Actuated g/C Ratio 
vic Ratio 

Control Delay 
Queue Delay 

Total Delay 


11/28/2022 
McMahon Associates 


5.0 
9.0 
56.0 
46.7% 


yy 
EBR WBL 
306 35 
306 35 
1900 1900 
11 11 
100 50 
0 0 
25 
0 0 
0 0 

No 
0.95 0.95 
100% 100% 
3% 0% 
0 0 
0 0 
Perm 
6 
6 
5.0 
19.0 
39.0 
32.5% 
3.0 
1.0 
Lag 
Yes 
Min 


No 


Build - Square 
Weekday PM 


NBR SBL 
5 20 
5 20 
1900 1900 
11 11 
0 0 
0 0 
25 
0 0 
0 0 

No 
0.95 0.95 
100% 100% 
0% 0% 
0 0 
0 0 
Perm 
4 
4 
5.0 
22.0 
25.0 
20.8% 
3.0 
1.0 
Min 


5.0 
22.0 
25.0 

20.8% 


328 
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Wellington Circle 
22: Middlesex Ave & 9th St 


Lane Group C1 
LanefConfigurations 
Traffic Volume (vph) 
Future Volume (vph) 
Ideal Flow (vphpl) 
Lane Width (ft) 

Grade (%) 

Storage Length (ft) 
Storage Lanes 

Taper Length (ft) 

Satd. Flow (prot) 

Fit Permitted 

Satd. Flow (perm) 
Right Turn on Red 
Satd. Flow (RTOR) 
Link Speed (mph) 

Link Distance (ft) 
Travel Time (s) 

Confl. Peds. (#/hr) 
Confl. Bikes (#hr) 
Peak Hour Factor 
Growth Factor 

Heavy Vehicles (%) 
Bus Blockages (#/hr) 
Parking (#/hr) 
Mid-Block Traffic (%) 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Turn Type 

Protected Phases 1 
Permitted Phases 
Detector Phase 


Switch Phase 

Minimum Initial (s) 7.0 
Minimum Split (s) 19.0 
Total Split (s) 19.0 
Total Split (%) 16% 
Yellow Time (s) 3.0 
All-Red Time (s) 1.0 
Lost Time Adjust (s) 

Total Lost Time (s) 

Lead/Lag Lead 
Lead-Lag Optimize? Yes 
Recall Mode Max 
Act Effct Green (s) 

Actuated g/C Ratio 

vic Ratio 

Control Delay 

Queue Delay 

Total Delay 

11/28/2022 


McMahon Associates 


Build - Square 
Weekday PM 
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Wellington Circle Build - Square 
22: Middlesex Ave & 9th St Weekday PM 


a i ee er a ee A 
Lane Group EBL_EBT _EBR WEL WET WER _NBL__NBT NBR SBL_SBT_SBR 


LOS E A C F E B 
Approach Delay 41.3 31.3 80.3 35.5 

Approach LOS D C F D 

Queue Length 50th (ft) 262 75 140 53 141 141 
Queue Length 95th (ft) m365 m125 252 102 217 159 
Internal Link Dist (ft) 162 633 305 510 

Turn Bay Length (ft) 100 50 
Base Capacity (vph) 748 983 635 312 307 945 
Starvation Cap Reductn 232 476 0 0 0 0 
Spillback Cap Reductn 0 0 34 0 0 284 
Storage Cap Reductn 0 0 0 0 0 0 
Reduced vic Ratio 1.01 0.74 0.42 0.20 0.62 0.50 


Area Type: Other 

Cycle Length: 120 

Actuated Cycle Length: 120 

Offset: 4 (3%), Referenced to phase 2:EBT, Start of Green 
Natural Cycle: 65 

Control Type: Actuated-Coordinated 

Maximum vic Ratio: 0.85 


Intersection Signal Delay: 39.5 Intersection LOS: D 
Intersection Capacity Utilization 66.9% ICU Level of Service C 
Analysis Period (min) 15 


m Volume for 95th percentile queue is metered by upstream signal. 


Splits and Phases: 22: Middlesex Ave & 9th St 


ERo: P72 (R { 04 
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Wellington Circle Build - Square 
22: Middlesex Ave & 9th St Weekday PM 


Approach Delay 


Queue Length 50th (ft) 


Internal Link Dist (ft) 


Base Capacity (vph) 


Spilloack Cap Reductn 


Reduced v/c Ratio 
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Wellington Circle 


24: Fellsway (Route 28) & Mystic Valley Parkway (Route 16 


Lane Group 

Lane Configurations 
Traffic Volume (vph) 
Future Volume (vph) 
Ideal Flow (vphpl) 
Lane Width (ft) 
Grade (%) 

Storage Length (ft) 
Storage Lanes 
Taper Length (ft) 
Satd. Flow (prot) 

Fit Permitted 

Satd. Flow (perm) 
Right Turn on Red 
Satd. Flow (RTOR) 
Link Speed (mph) 
Link Distance (ft) 
Travel Time (s) 
Confl. Peds. (#/hr) 
Confl. Bikes (#/hr) 
Peak Hour Factor 
Growth Factor 
Heavy Vehicles (%) 
Bus Blockages (#/hr) 
Parking (#/hr) 
Mid-Block Traffic (%) 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Turn Type 

Protected Phases 
Permitted Phases 
Detector Phase 
Switch Phase 
Minimum Initial (s) 
Minimum Split (s) 
Total Split (s) 

Total Split (%) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 
Lead/Lag 

Lead-Lag Optimize? 
Recall Mode 

Act Effct Green (s) 
Actuated g/C Ratio 
vic Ratio 

Control Delay 
Queue Delay 

Total Delay 


11/28/2022 
McMahon Associates 


wy ty 
EBL EBT BR 
44 id 
0 1420 245 
0 1420 245 
1900 1900 1900 
11 11 11 
0% 
0 0 
0 1 
25 
0 4916 1531 
0 4916 1531 
No 
30 
363 
8.3 
0.95 0.95 0.95 
100% 100% 100% 
0% 2% 2% 
0 0 0 
0% 
0 1495 258 
NA custom 
1 23 
1 23 
5.0 
35.0 
35.0 
29.2% 
40 
1.0 
0.0 
5.0 
Lead 
Yes 
C-Max 
30.0 57.0 
0.25 0.48 
1.22 0.35 
144.2 21.7 
0.7 0.0 
144.9 21.7 


eo = 
WBL WBT WBR 
++ id 
0 1095 464 
0 1095 464 
1900 1900 1900 
11 11 11 
0% 
0 0 
0 1 
25 
0 3421 1531 
0 3421 1531 
No 
30 
322 
7.3 
0.95 0.95 0.95 
100% 100% 100% 
0% 2% 2% 
0 0 0 
0% 
0 1153 488 
NA custom 
56 67 
56 67 
55.0 34.0 
0.46 0.28 
0.74 1.13 
13.6 78.2 
2.9 1.2 
16.5 79.4 


5.0 
10.0 
37.0 

30.8% 


No 
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Wellington Circle 
24: Fellsway (Route 28) & Mystic Valley Parkway (Route 16 


Lane Group 

Lane Configurations 
Traffic Volume (vph) 
Future Volume (vph) 
Ideal Flow (vphpl) 
Lane Width (ft) 
Grade (%) 

Storage Length (ft) 
Storage Lanes 
Taper Length (ft) 
Satd. Flow (prot) 

Fit Permitted 

Satd. Flow (perm) 
Right Turn on Red 
Satd. Flow (RTOR) 
Link Speed (mph) 
Link Distance (ft) 
Travel Time (s) 
Confl. Peds. (#/hr) 
Confl. Bikes (#/hr) 
Peak Hour Factor 
Growth Factor 
Heavy Vehicles (%) 
Bus Blockages (#/hr) 
Parking (#/hr) 
Mid-Block Traffic (%) 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Turn Type 

Protected Phases 
Permitted Phases 
Detector Phase 
Switch Phase 
Minimum Initial (s) 
Minimum Split (s) 
Total Split (s) 

Total Split (%) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 
Lead/Lag 

Lead-Lag Optimize? 
Recall Mode 

Act Effct Green (s) 
Actuated g/C Ratio 
vic Ratio 

Control Delay 
Queue Delay 

Total Delay 


11/28/2022 
McMahon Associates 
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Wellington Circle Build - Square 
24: Fellsway (Route 28) & Mystic Valley Parkway (Route 16 Weekday PM 


a a i er a ee A 


LOS F C B E F F F 
Approach Delay 126.8 35.2 103.5 87.6 
Approach LOS F D F F 
Queue Length 50th (ft) ~519 123 120 ~423 ~431 ~643 ~219 
Queue Length 95th (ft) #616 188 m116 m#402 m375 m#506 #308 
Internal Link Dist (ft) 283 242 391 310 
Turn Bay Length (ft) 250 

Base Capacity (vph) 1229 727 1567 433 460 1279 712 
Starvation Cap Reductn 0 0 299 50 11 201 0 
Spillback Cap Reductn 177 0 0 0 0 301 0 
Storage Cap Reductn 0 0 0 0 0 0 0 
Reduced vic Ratio 142 0.35 0.91 1.27 1.09 1.45 1.01 


Area Type: Other 

Cycle Length: 120 

Actuated Cycle Length: 120 

Offset: 0 (0%), Referenced to phase 1:EBT and 5:WBT, Start of Green 
Natural Cycle: 140 

Control Type: Actuated-Coordinated 

Maximum vic Ratio: 1.22 


Intersection Signal Delay: 89.7 Intersection LOS: F 
Intersection Capacity Utilization 83.5% ICU Level of Service E 
Analysis Period (min) 15 


~ Volume exceeds capacity, queue is theoretically infinite. 
Queue shown is maximum after two cycles. 

# 95th percentile volume exceeds capacity, queue may be longer. 
Queue shown is maximum after two cycles. 

m Volume for 95th percentile queue is metered by upstream signal. 


Splits and Phases: 24: Fellsway (Route 28) & Mystic Valley Parkway (Route 16) 


—Po1(R “~~ G2 X03 { 04 


11/28/2022 Synchro 11 Report 
McMahon Associates Page 9 


Wellington Circle Build - Square 
4: Fellsway (Route 28) & Mystic Valley Parkway (Route 16 Weekday PM 


NO 


Approach Delay 


Queue Length 50th (ft) 


Internal Link Dist (ft) 


Base Capacity (vph) 


Spilloack Cap Reductn 


Reduced v/c Ratio 
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Wellington Circle 


Lane Group 

Lane Configurations 
Traffic Volume (vph) 
Future Volume (vph) 
Ideal Flow (vphpl) 
Lane Width (ft) 
Grade (%) 

Storage Length (ft) 
Storage Lanes 
Taper Length (ft) 
Satd. Flow (prot) 

Fit Permitted 

Satd. Flow (perm) 
Right Turn on Red 
Satd. Flow (RTOR) 
Link Speed (mph) 
Link Distance (ft) 
Travel Time (s) 
Confl. Peds. (#/hr) 
Confl. Bikes (#/hr) 
Peak Hour Factor 
Growth Factor 
Heavy Vehicles (%) 
Bus Blockages (#/hr) 
Parking (#/hr) 
Mid-Block Traffic (%) 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Turn Type 

Protected Phases 
Permitted Phases 
Detector Phase 
Switch Phase 
Minimum Initial (s) 
Minimum Split (s) 
Total Split (s) 

Total Split (%) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 
Lead/Lag 

Lead-Lag Optimize? 
Recall Mode 

Act Effct Green (s) 
Actuated g/C Ratio 
vic Ratio 

Control Delay 
Queue Delay 

Total Delay 


11/28/2022 
McMahon Associates 


No 


5.0 
10.0 
62.0 

51.7% 


+ 


5.0 
10.0 
61.0 

50.8% 


~~ < 


5.0 
10.0 
62.0 

51.7% 

3.0 

2.0 

0.0 

5.0 

Lag 
Yes 

Min 
57.0 
0.48 
1.30 

170.2 

0.0 

170.2 


Build - Square 


25: Middlesex Ave & Mystic Valley Parkway (Route 16)/Revere Beach Parkway (Routevagay PM 


No 
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Wellington Circle Build - Square 


25: Middlesex Ave & Mystic Valley Parkway (Route 16)/Revere Beach Parkway (Routevagay PM 


Lane Group @9 
Lane Configurations 

Traffic Volume (vph) 

Future Volume (vph) 

Ideal Flow (vphpl) 

Lane Width (ft) 

Grade (%) 

Storage Length (ft) 

Storage Lanes 

Taper Length (ft) 

Satd. Flow (prot) 

Fit Permitted 

Satd. Flow (perm) 

Right Turn on Red 

Satd. Flow (RTOR) 

Link Speed (mph) 

Link Distance (ft) 

Travel Time (s) 

Confl. Peds. (#/hr) 

Confl. Bikes (#hr) 

Peak Hour Factor 

Growth Factor 

Heavy Vehicles (%) 

Bus Blockages (#/hr) 

Parking (#/hr) 

Mid-Block Traffic (%) 

Shared Lane Traffic (%) 

Lane Group Flow (vph) 

Turn Type 

Protected Phases 9g 
Permitted Phases 

Detector Phase 

Switch Phase 

Minimum Initial (s) 5.0 
Minimum Split (s) 13.0 
Total Split (s) 36.0 
Total Split (%) 30% 
Yellow Time (s) 3.0 
All-Red Time (s) 1.0 
Lost Time Adjust (s) 

Total Lost Time (s) 

Lead/Lag 

Lead-Lag Optimize? 

Recall Mode Max 
Act Effct Green (s) 

Actuated g/C Ratio 

vic Ratio 

Control Delay 

Queue Delay 

Total Delay 
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Wellington Circle Build - Square 
25: Middlesex Ave & Mystic Valley Parkway (Route 16)/Revere Beach Parkway (Routevagay PM 


a a ie er a ee A 
Lane Group EBL_EBT _EBR WEL WET WBR _NBL__NBT NBR SBL_SBT_SBR 


LOS F D F D F F 
Approach Delay 111.6 67.7 170.2 106.3 
Approach LOS F E F F 
Queue Length 50th (ft) ~477 503. ~714 44 ~942 ~221 

Queue Length 95th (ft) m28 614 #854 88 #1097 #354 

Internal Link Dist (ft) 242 260 375 305 
Turn Bay Length (ft) 200 

Base Capacity (vph) 1229 1591 1596 231 1292 497 
Starvation Cap Reductn 0 0 0 0 0 0 
Spillback Cap Reductn 0 126 139 0 0 0 

Storage Cap Reductn 0 0 0 0 0 0 
Reduced vic Ratio 1.22 0.97 1.13 0.27 1.30 1.06 


Area Type: Other 

Cycle Length: 120 

Actuated Cycle Length: 120 

Offset: 5 (4%), Referenced to phase 2:EBT and 6:WBT, Start of Green 
Natural Cycle: 150 

Control Type: Actuated-Coordinated 

Maximum vic Ratio: 1.30 


Intersection Signal Delay: 105.5 Intersection LOS: F 
Intersection Capacity Utilization 109.3% ICU Level of Service H 
Analysis Period (min) 15 


~ Volume exceeds capacity, queue is theoretically infinite. 
Queue shown is maximum after two cycles. 

# 95th percentile volume exceeds capacity, queue may be longer. 
Queue shown is maximum after two cycles. 

m Volume for 95th percentile queue is metered by upstream signal. 


Splits and Phases: 25: Middlesex Ave & Mystic Valley Parkway (Route 16)/Revere Beach Parkway (Route 16) 


—Pp2 (R ¥fo1 Sos 
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Wellington Circle Build - Square 


25: Middlesex Ave & Mystic Valley Parkway (Route 16)/Revere Beach Parkway (RoutaaByay PM 


Approach Delay 


Queue Length 50th (ft) 


Internal Link Dist (ft) 


Base Capacity (vph) 


Spilloack Cap Reductn 


Reduced v/c Ratio 
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Wellington Circle 


28: Fellsway (Route 28) & Middlesex Ave 


Lane Group 

Lane Configurations 
Traffic Volume (vph) 
Future Volume (vph) 
Ideal Flow (vphpl) 
Lane Width (ft) 
Grade (%) 

Storage Length (ft) 
Storage Lanes 
Taper Length (ft) 
Satd. Flow (prot) 

Fit Permitted 

Satd. Flow (perm) 
Right Turn on Red 
Satd. Flow (RTOR) 
Link Speed (mph) 
Link Distance (ft) 
Travel Time (s) 
Confl. Peds. (#/hr) 
Confl. Bikes (#/hr) 
Peak Hour Factor 
Growth Factor 
Heavy Vehicles (%) 
Bus Blockages (#/hr) 
Parking (#/hr) 
Mid-Block Traffic (%) 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Turn Type 

Protected Phases 
Permitted Phases 
Detector Phase 
Switch Phase 
Minimum Initial (s) 
Minimum Split (s) 
Total Split (s) 

Total Split (%) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 
Lead/Lag 

Lead-Lag Optimize? 
Recall Mode 

Act Effct Green (s) 
Actuated g/C Ratio 
vic Ratio 

Control Delay 
Queue Delay 

Total Delay 


11/28/2022 
McMahon Associates 


No 


NBT NBR 
fF 
1813 1598 
1813 1598 
1900 1900 
11 11 
0% 
0 
2 
3455 =. 2720 
3455 =. 2720 
No 
30 
109 
2.5 
0.95 0.95 
100% 100% 
1% 1% 
0 0 
0% 
1908 1682 
NA custom 
2 36 
2 36 
5.0 
10.0 
66.0 
55.0% 
40 
1.0 
0.0 
5.0 
C-Max 
61.0 85.7 
0.51 0.71 
1.09 0.87 
60.7 15.1 
6.7 47.6 
67.4 62.7 


0.95 
100% 
0% 


0 


@5 


G6 
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Wellington Circle 
8: Fellsway (Route 28) & Middlesex Ave 
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Internal Link Dist (ft) 
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Base Capacity (vph) 1368 1756 1994 2523 


Spilloack Cap Reductn 
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Intersection Capacity Utilization 97.0% ICU Level of Service F 


~ Volume exceeds capacity, queue is theoretically infinite. 


# 95th percentile volume exceeds capacity, queue may be longer. 


m Volume for 95th percentile queue is metered by upstream signal. 


Splits and Phases: 28: Fellsway (Route 28) & Middlesex Ave 
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Wellington Circle 


1: Mystic Valley Parkway (Route 16) & Commercial Street 


Lane Group 

Lane Configurations 
Traffic Volume (vph) 
Future Volume (vph) 
Ideal Flow (vphpl) 
Lane Width (ft) 
Grade (%) 

Storage Length (ft) 
Storage Lanes 
Taper Length (ft) 
Satd. Flow (prot) 

Fit Permitted 

Satd. Flow (perm) 
Right Turn on Red 
Satd. Flow (RTOR) 
Link Speed (mph) 
Link Distance (ft) 
Travel Time (s) 
Confl. Peds. (#/hr) 
Confl. Bikes (#/hr) 
Peak Hour Factor 
Growth Factor 
Heavy Vehicles (%) 
Bus Blockages (#/hr) 
Parking (#/hr) 
Mid-Block Traffic (%) 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Turn Type 

Protected Phases 
Permitted Phases 
Detector Phase 
Switch Phase 
Minimum Initial (s) 
Minimum Split (s) 
Total Split (s) 

Total Split (%) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 
Lead/Lag 

Lead-Lag Optimize? 
Recall Mode 

Act Effct Green (s) 
Actuated g/C Ratio 
vic Ratio 

Control Delay 
Queue Delay 

Total Delay 


11/28/2022 
McMahon Associates 


_ 


8.0 
13.0 
28.0 

25.5% 

40 

1.0 


Lead 
Yes 
None 


A 


— 


Perm 


8.0 
13.0 
49.0 

44.5% 


8.0 
13.0 
49.0 

44.5% 


. hw 
WBR__SBL__SBR 
,. s6UTClCrT 


1900 1900 1900 
12 11 11 
0% 
40 0 200 
1 1 1 
25 
1538 1745 1546 
0.950 
1538 1745 1546 
Yes Yes 
51 169 
30 
465 
10.6 


100% 
5% 0% 1% 
0 0 0 


8.0 8.0 8.0 
13.0 13.0 13.0 
490 13.0 13.0 

44.5% 11.8% 
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Wellington Circle 
: Mystic Valley Parkway (Route 16) & Commercial Street 
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Internal Link Dist (ft) 647 1295 385 


Base Capacity (vph) 437 = 2773 1655 77 155 291 


Spilloack Cap Reductn 
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Control Type: Actuated-Uncoordinated 


Intersection Signal Delay: 19.9 Intersection LOS: B 


Analysis Period (min) 15 


Queue shown is maximum after two cycles. 


plits and Phases: 1: Mystic Valley Parkway (Route 16) & Commercial Street 


$o, bos 


Wellington Circle 


8: Rivers Edge Drive & Rivers Edge Drive WB Ramps Weekday PM 
rk ter) 

Lane Group WBL WBR  NBI NBR SBL__ SBT @9 

Lane Configurations 5 f *#b 5 # 

Traffic Volume (vph) 113 322 845 239 436 340 

Future Volume (vph) 113 322 845 239 436 340 

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 

Lane Width (ft) 11 12 12 12 12 14 

Grade (%) 0% 0% 0% 

Storage Length (ft) 85 0 0 0 

Storage Lanes 1 1 0 1 

Taper Length (ft) 200 25 

Satd. Flow (prot) 1430 1583 3375 0 1787 1930 

Fit Permitted 0.950 0.085 

Satd. Flow (perm) 1430 1583 3375 0 160 1930 

Right Turn on Red Yes No 

Satd. Flow (RTOR) 388 

Link Speed (mph) 30 30 30 

Link Distance (ft) 532 276 521 

Travel Time (s) 12.1 6.3 11.8 

Confl. Peds. (#/hr) 

Confl. Bikes (#/hr) 

Peak Hour Factor 0.83 083 083 083 0.89 0.89 

Growth Factor 100% 100% 100% 100% 100% 100% 

Heavy Vehicles (%) 22% 2% 3% 5% 1% 5% 

Bus Blockages (#/hr) 0 0 0 0 0 0 

Parking (#/hr) 

Mid-Block Traffic (%) 0% 0% 0% 

Shared Lane Traffic (%) 

Lane Group Flow (vph) 136 388 = 1306 0 490 382 

Turn Type Prot _ pttov NA pm-+tpt NA 

Protected Phases 3 13 2 1 6 g 

Permitted Phases 6 

Detector Phase 3 13 2 1 6 

Switch Phase 

Minimum Initial (s) 5.0 10.0 6.0 = 10.0 7.0 

Minimum Split (s) 12.0 17.0 12.0 17.0 30.0 

Total Split (s) 16.0 47.0 27.0 740 30.0 

Total Split (%) 13.3% 39.2% 22.5% 61.7% 25% 

Yellow Time (s) 40 40 3.0 40 2.0 

All-Red Time (s) 3.0 3.0 3.0 3.0 3.0 

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 

Total Lost Time (s) 70 7.0 6.0 7.0 

Lead/Lag Lag Lead 

Lead-Lag Optimize? Yes Yes 

Recall Mode None Min None Min None 

Act Effct Green (s) 92 345 408 69.4 68.3 

Actuated g/C Ratio 0.09 0.32 0.38 0.64 0.63 

vic Ratio 112 050 1.02 115 0.31 

Control Delay 165.3 43 66.9 1240 12.6 

Queue Delay 0.0 0.0 0.0 0.0 0.0 

Total Delay 165.3 43 66.9 124.0 12.6 
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Internal Link Dist (ft) 452 196 
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Base Capacity (vph) 121 769 = 1275 425 = 1221 


Spilloack Cap Reductn 


Oo 
Oo 
Oo 
oO 
oO 


Reduced v/c Ratio 1.12 0.50 1.02 1.15 0.31 


Area Type: Other 


Actuated Cycle Length: 108 


Control Type: Actuated-Uncoordinated 


Intersection Signal Delay: 65.5 Intersection LOS: E 


Analysis Period (min) 15 


Queue shown is maximum after two cycles. 


Queue shown is maximum after two cycles. 


Splits and Phases: _ 8: Rivers Edge Drive & Rivers Edge Drive WB Ramps 
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Wellington Circle Build - Square 


11: Fellsway (Route 28) & Riverside Avenue Weekday PM 
Boy gg ERR FP MD 
Lane Group EBL EBT EBR  WBL WBTI WBR NBL NBT NBR SBU _ SBL__ SBI 
Lane Configurations 5 b 5 b 5 *#b 0 
Traffic Volume (vph) 322 362 109 45 155 17 230 936 35 34 70 272 
Future Volume (vph) 322 362 109 45 155 17 230 936 35 34 70 272 
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 
Lane Width (ft) 13 14 12 10 12 12 10 11 11 10 10 12 
Grade (%) 0% 0% 0% 0% 
Storage Length (ft) 15 0 25 0 100 0 120 
Storage Lanes 1 0 1 0 1 0 1 
Taper Length (ft) 25 25 25 25 
Satd. Flow (prot) 1847 1928 0 1532 1872 0 1636 3425 0 0 1673 3539 
Fit Permitted 0.585 0.143 0.950 0.950 
Satd. Flow (perm) 1137 1928 0 231 = 1872 0 1636 3425 0 0 1673 3539 
Right Turn on Red Yes Yes Yes 
Satd. Flow (RTOR) 10 4 2 
Link Speed (mph) 30 30 30 30 
Link Distance (ft) 587 632 402 446 
Travel Time (s) 13.3 14.4 9.1 10.1 
Confl. Peds. (#/hr) 
Confl. Bikes (#hr) 4 
Peak Hour Factor 094 094 O94 089 O89 089 O95 095 095 094 094 0.94 
Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 
Heavy Vehicles (%) 1% 1% 3% 10% 0% 0% 3% 1% 9% 0% 1% 2% 
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0 
Parking (#/hr) 
Mid-Block Traffic (%) 0% 0% 0% 0% 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 343 501 0 51 193 0 242 1022 0 0 110 289 
Turn Type Perm NA Perm NA Prot NA Prot Prot NA 
Protected Phases 3 3 4 1 4 4 1 
Permitted Phases 3 3 
Detector Phase 3 3 3 3 4 1 4 4 1 
Switch Phase 
Minimum Initial (s) 12.0 12.0 12.0 12.0 8.0 8.0 8.0 8.0 8.0 
Minimum Split (s) 19.0 19.0 19.0 19.0 13.0 15.0 ISO 10 eto 
Total Split (s) 41.0 41.0 41.0 41.0 20.0 38.0 20.0 20.0 38.0 
Total Split (%) 29.3% 29.3% 29.3% 29.3% 14.3% 27.1% 14.3% 14.3% 27.1% 
Yellow Time (s) 5.0 5.0 5.0 5.0 4.0 5.0 4.0 4.0 5.0 
All-Red Time (s) 2.0 2.0 2.0 2.0 1.0 2.0 1.0 1.0 2.0 
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Total Lost Time (s) 7.0 7.0 7.0 7.0 5.0 7.0 5.0 7.0 
Lead/Lag 
Lead-Lag Optimize? 
Recall Mode Min Min Min Min None Max None None Max 
Act Effct Green (s) 35.0 35.0 35.0 35.0 15.4 31.9 154 31.9 
Actuated g/C Ratio 0.30 0.30 0.30 0.30 0.13 =0.28 0.13 60.28 
vic Ratio 1.00 0.85 0.73 0.34 (lel 1.08 0.49 0.30 
Control Delay 89.8 54.0 95.6 36.8 139.7 92.9 59.5 37.4 
Queue Delay 0.0 0.0 0.0 0.0 0.0 9.1 0.0 0.0 
Total Delay 89.8 54.0 95.6 36.8 139.7 102.0 59.5 37.4 
11/28/2022 Synchro 11 Report 
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Wellington Circle 


11: Fellsway (Route 28) & Riverside Avenue 


Lane Group 

Lar onfigurations 
Traffic Volume (vph) 
Future Volume (vph) 
Ideal Flow (vphpl) 
Lane Width (ft) 
Grade (%) 

Storage Length (ft) 
Storage Lanes 
Taper Length (ft) 
Satd. Flow (prot) 

Fit Permitted 

Satd. Flow (perm) 
Right Turn on Red 
Satd. Flow (RTOR) 
Link Speed (mph) 
Link Distance (ft) 
Travel Time (s) 
Confl. Peds. (#/hr) 
Confl. Bikes (#/hr) 
Peak Hour Factor 
Growth Factor 
Heavy Vehicles (%) 
Bus Blockages (#/hr) 
Parking (#/hr) 
Mid-Block Traffic (%) 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Turn Type 

Protected Phases 
Permitted Phases 
Detector Phase 
Switch Phase 
Minimum Initial (s) 
Minimum Split (s) 
Total Split (s) 

Total Split (%) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 
Lead/Lag 

Lead-Lag Optimize? 
Recall Mode 

Act Effct Green (s) 
Actuated g/C Ratio 
vic Ratio 

Control Delay 
Queue Delay 

Total Delay 
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Wellington Circle 
1: Fellsway (Route 28) & Riverside Avenue 
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Control Type: Semi Act-Uncoord 


Intersection Signal Delay: 78.1 Intersection LOS: E 


Analysis Period (min) 15 


Queue shown is maximum after two cycles. 


plits and Phases: 11: Fellsway (Route 28) & Riverside Avenue 


tho: 


Wellington Circle Build - Square 
11: Fellsway (Route 28) & Riverside Avenue Weekday PM 


| 


Approach Delay 


Queue Length 50th (ft) 


Oo 


Internal Link Dist (ft) 


Base Capacity (vph) 583 


Spilloack Cap Reductn 


oO 


Reduced vic Ratio 0.25 
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Wellington Circle 


13: Fellsway (Route 28) & Presidents Landin 


Lane Group 

Lane Configurations 
Traffic Volume (vph) 
Future Volume (vph) 
Ideal Flow (vphpl) 
Lane Width (ft) 
Grade (%) 

Storage Length (ft) 
Storage Lanes 
Taper Length (ft) 
Satd. Flow (prot) 

Fit Permitted 

Satd. Flow (perm) 
Right Turn on Red 
Satd. Flow (RTOR) 
Link Speed (mph) 
Link Distance (ft) 
Travel Time (s) 
Confl. Peds. (#/hr) 
Confl. Bikes (#/hr) 
Peak Hour Factor 
Growth Factor 
Heavy Vehicles (%) 
Bus Blockages (#/hr) 
Parking (#/hr) 
Mid-Block Traffic (%) 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Turn Type 

Protected Phases 
Permitted Phases 
Detector Phase 
Switch Phase 
Minimum Initial (s) 
Minimum Split (s) 
Total Split (s) 

Total Split (%) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 
Lead/Lag 

Lead-Lag Optimize? 
Recall Mode 

Act Effct Green (s) 
Actuated g/C Ratio 
vic Ratio 

Control Delay 
Queue Delay 

Total Delay 


11/28/2022 
McMahon Associates 


WBL WBR 
j f 
210 278 
210 278 
1900 1900 
16 16 
0% 
0 0 
1 1 
25 
2025 1812 
0.950 
2025 1812 
Yes 
30 
434 
9.9 
0.95 0.95 
100% 100% 
1% 1% 
0 0 
0% 
221 293 
Prot custom 
2 2 
3 
2 2 
6.0 6.0 
11.0 11.0 
25.0 25.0 
20.8% 20.8% 
3.0 3.0 
2.0 2.0 
0.0 0.0 
5.0 5.0 
Max Max 
20.0 38.0 
0.17 0.32 
0.66 0.51 
57.0 37.3 
0.0 0.0 
57.0 37.3 


NBR SBU 

325 38 

325 38 

1900 1900 

12 11 
100 
0 

0 0 

0 0 
Yes 
32 
8 

0.97 0.98 

100% 100% 

1% 0% 

0 0 

0 0 

Prot 

3 

3 

6.0 

11.0 

18.0 

15.0% 

3.0 

2.0 

None 
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Wellington Circle 
3: Fellsway (Route 28) & Presidents Landin 
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Area Type: Other 


= Zz > 
iY) oy joe 
2s. i= = 
3 oO 2 
= = 7) 
3 i?) od 
<ss6 i) 
oie © fas 
P) To) oO 
22°05 
oO =} 
- a 
oO 2 
RO = 

Nh 

[a] 


Intersection Capacity Utilization 90.9% ICU Level of Service E 


~ Volume exceeds capacity, queue is theoretically infinite. 


# 95th percentile volume exceeds capacity, queue may be longer. 


m Volume for 95th percentile queue is metered by upstream signal. 


Splits and Phases: 13: Fellsway (Route 28) & Presidents Landing 
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Wellington Circle 


3: Station Landing & Revere Beach Parkway (Route 16 


Movement 

Lane Configurations 
Traffic Volume (veh/h) 
Future Volume (Veh/h) 
Sign Control 

Grade 

Peak Hour Factor 
Hourly flow rate (vph) 
Pedestrians 

Lane Width (ft) 
Walking Speed (ft/s) 
Percent Blockage 
Right turn flare (veh) 
Median type 

Median storage veh) 
Upstream signal (ft) 
pX, platoon unblocked 
vC, conflicting volume 
vC1, stage 1 conf vol 
vC2, stage 2 conf vol 
vCu, unblocked vol 
tC, single (s) 

tC, 2 stage (s) 

tF (s) 

p0 queue free % 

cM capacity (veh/h) 


Direction, Lane # 
Volume Total 
Volume Left 
Volume Right 

cSH 

Volume to Capacity 
Queue Length 95th (ft) 
Control Delay (s) 
Lane LOS 
Approach Delay (s) 
Approach LOS 


Intersection Summary 
Average Delay 


Intersection Capacity Utilization 


Analysis Period (min) 


11/28/2022 
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> FY 
EBT _EBR _WBL 
4b 


3376 238 0 
3376 238 0 
Free 

0% 
0.98 0.98 0.92 
3445 243 0 


None 


340 


Build - Square 

Weekday PM 
ne és 
WBT NBL NBR 
itt id 


3064 0 128 
3064 0 128 
Free Stop 

0% 0% 
0.92 082 0.82 
3330 0 156 


4 
16.0 
3.5 
1 
None 
0.76 0.76 
4403 1274 
4372 251 
6.8 6.9 
3.5 3.3 
100 73 
1 571 
WB1 WB2 WB3 WB4 ~~ NB1 


ICU Level of Service E 
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Wellington Circle Build - Square 

4: Constitution Way & Revere Beach Parkway (Route 16 Weekday PM 
>-~7y rin Pe 

Movement EBT EBR  WBL  WBI NBL NBR 

Lane Configurations 4D PAA ol 

Traffic Volume (veh/h) 3459 45 0 3064 0 178 

Future Volume (Veh/h) 3459 45 0 3064 0 178 

Sign Control Free Free Stop 

Grade 0% 0% 0% 

Peak Hour Factor 0.98 098 095 095 091 0.91 

Hourly flow rate (vph) 3530 46 0 3225 0 196 

Pedestrians 10 

Lane Width (ft) 16.0 

Walking Speed (ft/s) 3.5 

Percent Blockage 1 

Right turn flare (veh) 

Median type None None 

Median storage veh) 

Upstream signal (ft) 594 

pX, platoon unblocked 0.76 0.76 0.76 

vC, conflicting volume 3586 4638 1210 

vC1, stage 1 conf vol 

vC2, stage 2 conf vol 

vCu, unblocked vol 3305 4680 198 

tC, single (s) 41 6.8 6.9 

tC, 2 stage (s) 

tF (s) 2.2 3.5 3.3 

p0 queue free % 100 100 68 

cM capacity (veh/h) 67 1 611 

Direction, Lane # EB1  EB2 EB3 WB1 WB2 WB3_ NB1 

Volume Total 1412 1412 752 1075 = 1075 1075 196 

Volume Left 0 0 0 0 0 0 0 

Volume Right 0 0 46 0 0 0 196 

cSH 1700 1700 1700 1700 1700 # 1700 611 

Volume to Capacity 083 083 044 063 063 063 0.32 

Queue Length 95th (ft) 0 0 0 0 0 0 34 

Control Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 13.6 

Lane LOS B 

Approach Delay (s) 0.0 0.0 13.6 

Approach LOS B 

Intersection Summary 

Average Delay 0.4 

Intersection Capacity Utilization 85.5% ICU Level of Service E 

Analysis Period (min) 15 
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Wellington Circle 


5: Revere Beach Parkway (Route 16) & Brainard Avenue 


Movement EBL EBT  WBT 
Lane Configurations Ss 
Traffic Volume (veh/h) 0 3637 3036 
Future Volume (Veh/h) 0 3637 3036 
Sign Control Free Free 
Grade 0% 0% 
Peak Hour Factor 0.91 0.91 0.96 
Hourly flow rate (vph) 0 3997 3162 
Pedestrians 

Lane Width (ft) 

Walking Speed (ft/s) 

Percent Blockage 

Right turn flare (veh) 

Median type None None 
Median storage veh) 

Upstream signal (ft) 730 

pX, platoon unblocked 

vC, conflicting volume 3287 


vC1, stage 1 conf vol 
vC2, stage 2 conf vol 


vCu, unblocked vol 3287 

tC, single (s) 41 

tC, 2 stage (s) 

tF (s) 2.2 

p0 queue free % 100 

cM capacity (veh/h) 87 

Direction, Lane # EDM )Zm DIO 
Volume Total 1332 1332 = 1332 
Volume Left 0 0 0 
Volume Right 0 0 0 
cSH 1700 1700 1700 
Volume to Capacity 0.78 078 0.78 
Queue Length 95th (ft) 0 0 0 
Control Delay (s) 0.0 0.0 0.0 
Lane LOS 

Approach Delay (s) 0.0 

Approach LOS 

Intersection Summary 

Average Delay 0.1 
Intersection Capacity Utilization 73.6% 
Analysis Period (min) 15 
11/28/2022 
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SBL SBR 
id 
0 28 
0 28 
Stop 
0% 
0.68 0.68 
0 4 
23 
15.0 
3.5 
3 
0.77 
4517 = 1077 
4523 1077 
6.8 6.9 
3.5 3.3 
100 81 
1 212 
WB2 WB3 
1054 1054 
0 0 
0 0 
1700 1700 
0.62 0.62 
0 0 
0.0 0.0 


ICU Level of Service 
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Weekday PM 


Synchro 11 Report 
Page 3 


Wellington Circle Build - Square 


9: Rivers Edge Drive & Revere Beach Parkway EB Ramps Weekday PM 
Intersection 
Int Delay, s/veh 0.2 
Movement EBT EBR WBL WBT NBL NBR 
Lane Configurations - fF RH Hh ol 
Traffic Vol, veh/h 379 74 32 1084 0 0 
Future Vol, veh/h 379 74 32 1084 0 0 
Conflicting Peds, #/hr 0 0 0 0 0 0 
Sign Control Free Free Free Free Stop Stop 
RT Channelized - None - None - None 
Storage Length - 0 150 - - 0 
Veh in Median Storage, # 0 - - 0 0 - 
Grade, % 0 - - 0 0 - 
Peak Hour Factor 94 99 $84 84 92 92 
Heavy Vehicles, % 7 20 20 4 2 2 
Mvmt Flow 403 79 38 1290 0 0 
Major/Minor Mejor1 Major2 Minor 
Conflicting Flow All 0 0 482 0 - 403 
Stage 1 - - - - - - 
Stage 2 - - - - - - 
Critical Hdwy - - 44 - - 6.23 


Critical Hdwy Stg 1 
Critical Hdwy Stg 2 - - - : E z 
Follow-up Hdwy - - 2.39 - - 3.319 


Pot Cap-1 Maneuver - - 977 - 0 647 
Stage 1 - - - - 0 - 
Stage 2 - - - - 0 

Platoon blocked, % - - - 

Mov Cap-1 Maneuver - - 977 - - 647 

Mov Cap-2 Maneuver - - - - - - 
Stage 1 
Stage 2 

Approach EB WB NB 

HCM Control Delay, s 0 0.3 0 

HCM LOS A 


Minor Lane/Major Mvmt NBLni EBT EBR WBL WBT 


Capacity (veh/h) - - = UI - 

HCM Lane VIC Ratio - - - 0.039 - 

HCM Control Delay (s) 0 - - 88 

HCM Lane LOS A - - A 

HCM 95th %tile Q(veh) - - - 0.1 

11/28/2022 Synchro 11 Report 
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Wellington Circle Build - Square 


15: Wellington East Driveway & Revere Beach Parkway EB Ramps Weekday PM 
Intersection 
Int Delay, s/veh 73.4 
Movement EBT EBR WBL WBT NBL NBR 
Lane Configurations + + HH Ff 
Traffic Vol, veh/h 379 0 0 710 406 133 
Future Vol, veh/h 379 0 0 710 406 133 
Conflicting Peds, #/hr 0 0 0 0 0 0 
Sign Control Free Free Free Free Stop Stop 
RT Channelized - None - None - None 
Storage Length - - - - 0 0 
Veh in Median Storage, # 0 - - 0 0 - 
Grade, % 0 - - 0 0 - 
Peak Hour Factor 9 93 $89 89 82 82 
Heavy Vehicles, % 4 2 2 7 5 0 
Mvmt Flow 408 0 0 798 495 162 
Major/Minor Major1 Major2 Minor 
Conflicting Flow All 0 - - - 807 408 
Stage 1 - - - - 408 - 
Stage 2 - - - - 399 - 
Critical Hdwy - - - - 6675 6.2 
Critical Hdwy Stg 1 - - - - 5.475 - 
Critical Hdwy Stg 2 - - - - 5.875 - 
Follow-up Hdwy - - - -3.5475 3.3 
Pot Cap-1 Maneuver - 0 0 - ~329 648 
Stage 1 - 0 0 663 - 
Stage 2 - 0 0 - 640 
Platoon blocked, % - - 

Mov Cap-1 Maneuver - - - - ~329 648 
Mov Cap-2 Maneuver - - - - ~ 329 - 
Stage 1 - - - - 663 
Stage 2 - - - - 640 
Approach EB WB NB 
HCM Control Delay, s 0 0 208 
HCM LOS F 


Minor Lane/Major Mvmt NBLn1 NBLn2 EBT WBT 


Capacity (veh/h) 329 648 - 
HCM Lane VIC Ratio 1.505 0.25 - 
HCM Control Delay (s) 272.1 12.4 

HCM Lane LOS F B 

HCM 95th %tile Q(veh) Zip 1 

Notes 


~: Volume exceeds capacity  $: Delay exceeds 300s +: Computation Not Defined —_*: All major volume in platoon 
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Wellington Circle 


22: North Connector & Fellsway (Route 28) & 9th Street 


Lane Group 

Lane Configurations 
Traffic Volume (vph) 
Future Volume (vph) 
Ideal Flow (vphpl) 
Lane Width (ft) 
Grade (%) 

Storage Length (ft) 
Storage Lanes 
Taper Length (ft) 
Satd. Flow (prot) 

Fit Permitted 

Satd. Flow (perm) 
Right Turn on Red 
Satd. Flow (RTOR) 
Link Speed (mph) 
Link Distance (ft) 
Travel Time (s) 
Confl. Peds. (#/hr) 
Confl. Bikes (#/hr) 
Peak Hour Factor 
Growth Factor 
Heavy Vehicles (%) 
Bus Blockages (#/hr) 
Parking (#/hr) 
Mid-Block Traffic (%) 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Turn Type 

Protected Phases 
Permitted Phases 
Detector Phase 
Switch Phase 
Minimum Initial (s) 
Minimum Split (s) 
Total Split (s) 

Total Split (%) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 
Lead/Lag 

Lead-Lag Optimize? 
Recall Mode 

Act Effct Green (s) 
Actuated g/C Ratio 
vic Ratio 

Control Delay 
Queue Delay 

Total Delay 


11/28/2022 
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5.0 
26.0 
29.0 

24.2% 


EBR WBL 

0 a 

0 77 

1900 1900 

11 11 

0 0 

0 0 

25 

0 0 

0 0 
No 

0.95 0.95 

100% 100% 

0% 3% 

0 0 

0 0 

Split 

4 

4 

5.0 

30.0 

43.0 

35.8% 

4.0 

1.0 

Ped 


WBR NBL 
180 0 
180 0 

1900 1900 

11 11 
0 0 
0 0 
25 
0 0 
0 0 
No 
1 
0.95 0.95 

100% 100% 

0% 0% 
0 0 
0 0 


Build - Triangle 


Weekday AM 
ae eZ 
NBR SBL SBT SBR 

, +f 
0 0 242 = 1190 
0 0 242 1190 
1900 1900 1900 1900 
11 11 11 11 

0% 

175 0 500 

1 0 1 
25 

0 0 1766 2720 

0 0 1766 2720 

No No 

30 

786 

17.9 
0.95 095 0.95 0.95 
100% 100% 100% 100% 
0% 0% 4% 1% 
0 0 0 0 

0% 

0 0 255 1253 

NA custom 

2 5 

2 5 

5.0 5.0 

25.0 10.0 

48.0 50.0 

40.0% 41.7% 

4.0 3.0 

1.0 2.0 

0.0 0.0 

5.0 5.0 

Lag Lead 

Yes Yes 

Ped Min 

50.8 45.0 

0.42 0.38 

0.34 1.23 

25.8 145.5 

0.0 2.6 

25.8 148.1 
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Wellington Circle 


22: North Connector & Fellsway (Route 28) & 9th Street 


Lane Group 
Laq€fConfigurations 
Traffic Volume (vph) 
Future Volume (vph) 
Ideal Flow (vphpl) 
Lane Width (ft) 
Grade (%) 

Storage Length (ft) 
Storage Lanes 
Taper Length (ft) 
Satd. Flow (prot) 

Fit Permitted 

Satd. Flow (perm) 
Right Turn on Red 
Satd. Flow (RTOR) 
Link Speed (mph) 
Link Distance (ft) 
Travel Time (s) 
Confl. Peds. (#/hr) 
Confl. Bikes (#hr) 
Peak Hour Factor 
Growth Factor 
Heavy Vehicles (%) 
Bus Blockages (#/hr) 
Parking (#/hr) 
Mid-Block Traffic (%) 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Turn Type 

Protected Phases 
Permitted Phases 
Detector Phase 
Switch Phase 
Minimum Initial (s) 
Minimum Split (s) 
Total Split (s) 

Total Split (%) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 
Lead/Lag 

Lead-Lag Optimize? 
Recall Mode 

Act Effct Green (s) 
Actuated g/C Ratio 
vic Ratio 

Control Delay 
Queue Delay 

Total Delay 
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Wellington Circle Build - Triangle 
2: North Connector & Fellsway (Route 28) & 9th Street Weekday AM 
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Intersection Capacity Utilization 84.1% ICU Level of Service E 


~ Volume exceeds capacity, queue is theoretically infinite. 


# 95th percentile volume exceeds capacity, queue may be longer. 


Splits and Phases: 22: North Connector & Fellsway (Route 28) & 9th Street 
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Wellington Circle Build - Triangle 
2: North Connector & Fellsway (Route 28) & 9th Street Weekday AM 


NO 


Approach Delay 


Queue Length 50th (ft) 


Internal Link Dist (ft) 


Base Capacity (vph) 


Spilloack Cap Reductn 


Reduced v/c Ratio 
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Wellington Circle 


24: Fellsway (Route 28) & Mystic Valley Parkway (Route 16 


Lane Group 

Lane Configurations 
Traffic Volume (vph) 
Future Volume (vph) 
Ideal Flow (vphpl) 
Lane Width (ft) 
Grade (%) 

Storage Length (ft) 
Storage Lanes 
Taper Length (ft) 
Satd. Flow (prot) 

Fit Permitted 

Satd. Flow (perm) 
Right Turn on Red 
Satd. Flow (RTOR) 
Link Speed (mph) 
Link Distance (ft) 
Travel Time (s) 
Confl. Peds. (#/hr) 
Confl. Bikes (#/hr) 
Peak Hour Factor 
Growth Factor 
Heavy Vehicles (%) 
Bus Blockages (#/hr) 
Parking (#/hr) 
Mid-Block Traffic (%) 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Turn Type 

Protected Phases 
Permitted Phases 
Detector Phase 
Switch Phase 
Minimum Initial (s) 
Minimum Split (s) 
Total Split (s) 

Total Split (%) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 
Lead/Lag 

Lead-Lag Optimize? 
Recall Mode 

Act Effct Green (s) 
Actuated g/C Ratio 
vic Ratio 

Control Delay 
Queue Delay 

Total Delay 
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0.95 
100% 
0% 


0 


EBT EBR 
+44 id 
760 540 
760 540 
1900 1900 
11 11 
0% 
0 
1 
4730 1546 
4730 1546 
No 

30 

363 
8.3 

0.95 0.95 

100% 100% 

6% 1% 

0 0 

0% 

800 568 
NA custom 
12 23 
12 23 

55.0 32.0 

0.46 0.27 

0.37 1.38 

21.8 220.1 
0.0 0.0 

21.8 220.1 


No 


0.95 
100% 
0% 1% 


0 112 


5.0 
10.0 
12.0 

10.0% 

3.0 

2.0 

0.0 

5.0 

Lead 
Yes 

Min 

7.0 
0.06 
1.12 

208.6 

0.0 

208.6 
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Wellington Circle 
24: Fellsway (Route 28) & Mystic Valley Parkway (Route 16 


Lane Group 

Lane Configurations 
Traffic Volume (vph) 
Future Volume (vph) 
Ideal Flow (vphpl) 
Lane Width (ft) 
Grade (%) 

Storage Length (ft) 
Storage Lanes 
Taper Length (ft) 
Satd. Flow (prot) 

Fit Permitted 

Satd. Flow (perm) 
Right Turn on Red 
Satd. Flow (RTOR) 
Link Speed (mph) 
Link Distance (ft) 
Travel Time (s) 
Confl. Peds. (#/hr) 
Confl. Bikes (#hr) 
Peak Hour Factor 
Growth Factor 
Heavy Vehicles (%) 
Bus Blockages (#/hr) 
Parking (#/hr) 
Mid-Block Traffic (%) 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Turn Type 

Protected Phases 
Permitted Phases 
Detector Phase 
Switch Phase 
Minimum Initial (s) 
Minimum Split (s) 
Total Split (s) 

Total Split (%) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 
Lead/Lag 

Lead-Lag Optimize? 
Recall Mode 

Act Effct Green (s) 
Actuated g/C Ratio 
vic Ratio 

Control Delay 
Queue Delay 

Total Delay 
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Wellington Circle Build - Triangle 
24: Fellsway (Route 28) & Mystic Valley Parkway (Route 16 Weekday AM 


a ie ae a ee A 
Lane Group EBL_EBT _EBR WEL WET WER _NBL__NBT NBR SBL_SBT_SBR 


LOS C F A F A F 
Approach Delay 104.2 3.0 47.2 151.3 
Approach LOS F A D F 
Queue Length 50th (ft) 144 = ~583 8 ~103 2 ~801 
Queue Length 95th (ft) 178 #804 10 #226 3 m#569 
Internal Link Dist (ft) 283 242 391 250 
Turn Bay Length (ft) iio 

Base Capacity (vph) 2167 412 1567 100 1583 1761 
Starvation Cap Reductn 0 0 0 0 0 391 
Spillback Cap Reductn 0 0 0 0 0 0 
Storage Cap Reductn 0 0 0 0 0 0 
Reduced vic Ratio 0.37 1.38 0.65 1.12 0.25 1.64 


Area Type: Other 

Cycle Length: 120 

Actuated Cycle Length: 120 

Offset: 0 (0%), Referenced to phase 1:EBT and 6:WBT, Start of Green, Master Intersection 
Natural Cycle: 150 

Control Type: Actuated-Coordinated 

Maximum vic Ratio: 1.38 


Intersection Signal Delay: 99.1 Intersection LOS: F 
Intersection Capacity Utilization 86.9% ICU Level of Service E 
Analysis Period (min) 15 


~ Volume exceeds capacity, queue is theoretically infinite. 
Queue shown is maximum after two cycles. 

# 95th percentile volume exceeds capacity, queue may be longer. 
Queue shown is maximum after two cycles. 

m Volume for 95th percentile queue is metered by upstream signal. 


Splits and Phases: 24: Fellsway (Route 28) & Mystic Valley Parkway (Route 16) 


—Po1(R “¥P02 3S 03 | O4 
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Wellington Circle Build - Triangle 
4: Fellsway (Route 28) & Mystic Valley Parkway (Route 16 Weekday AM 


NO 


Approach Delay 


Queue Length 50th (ft) 


Internal Link Dist (ft) 


Base Capacity (vph) 


Spilloack Cap Reductn 


Reduced v/c Ratio 
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Wellington Circle Build - Triangle 


25: South Connector/North Connector & Mystic Valley Parkway (Route 16)/Revere BeWetkdakkway (Rout 


Lane Group EBT WBL WBT WBR WBR2 NBR2 _ SBL @9 
Lane Configurations Sh RH OFM rf tr HH 
Traffic Volume (vph) 760 = 1080 970 330 6 1063 319 
Future Volume (vph) 760 1080 970 330 6 1063 319 
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 
Lane Width (ft) 11 11 11 11 11 11 11 
Grade (%) 0% 0% 

Storage Length (ft) 0 200 175 
Storage Lanes 2 1 1 
Taper Length (ft) 25 25 
Satd. Flow (prot) 4730 3286 3421 1482 0 2617 3286 
Fit Permitted 0.950 0.950 
Satd. Flow (perm) 4730 3286 3421 1482 0 2617 3286 
Right Turn on Red No No 

Satd. Flow (RTOR) 

Link Speed (mph) 30 30 

Link Distance (ft) 322 335 

Travel Time (s) 7.3 76 


Confl. Peds. (#/hr) 
Confl. Bikes (#/hr) 


Peak Hour Factor 095 095 095 095 095 095 0.95 

Growth Factor 100% 100% 100% 100% 100% 100% 100% 

Heavy Vehicles (%) 6% 3% 2% Sm 2M 5% 3% 

Bus Blockages (#/hr) 0 0 0 0 0 0 0 

Parking (#/hr) 

Mid-Block Traffic (%) 0% 0% 

Shared Lane Traffic (%) 

Lane Group Flow (vph) 800 1137 1021 353 0 1119 336 

Turn Type NA Prot NA custom Over Prot 
Protected Phases 2 1 6 14 1 4 9 
Permitted Phases 

Detector Phase 2 1 6 14 1 4 

Switch Phase 

Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 
Minimum Split (s) 25.0 10.0 10.0 10.0 19.0 21.0 
Total Split (s) 31.0 67.0 60.0 67.0 220 38.0 
Total Split (%) 25.8% 59.8% 50.0% 55.8% 18.3% 32% 
Yellow Time (s) 4.0 3.0 4.0 3.0 3.0 3.0 
All-Red Time (s) 1.0 2.0 1.0 2.0 2.0 1.0 
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 

Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 
Lead/Lag Lead Lag Lag 

Lead-Lag Optimize? Yes Yes Yes 

Recall Mode C-Max Min C-Max Min Ped Max 
Act Effct Green (s) 269 620 559 83.1 62.0 16.1 
Actuated g/C Ratio 0.22 052 047 0.69 0.52 0.13 

vic Ratio 0.75 O67 064 0.34 0.83 0.76 

Control Delay 35.0 23.9 269 8.4 10.9 56.5 

Queue Delay 0.5 0.1 0.0 0.0 0.7 0.0 

Total Delay 35.5 240 269 8.4 11.6 56.5 
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Wellington Circle Build - Triangle 
25: South Connector/North Connector & Mystic Valley Parkway (Route 16)/Revere BeWetkdakkway (Rout 


~~ @-~te S & F&F SS 
LaneGroup EBT WBL__WBT_WBR_WBR2_NBR2_ SBL__ 9 


LOS D C C A B E 
Approach Delay 35.5 23.0 

Approach LOS D C 

Queue Length 50th (ft) 84 323 314 97 0 71 
Queue Length 95th (ft) 133 399 387 143 246 =m141 
Internal Link Dist (ft) 242 259 

Turn Bay Length (ft) 200 Whe) 
Base Capacity (vph) 1060 1697 1593 1037 1352 465 
Starvation Cap Reductn 56 0 0 0 59 0 
Spillback Cap Reductn 0 74 0 0 0 0 
Storage Cap Reductn 0 0 0 0 0 0 
Reduced v/c Ratio 0.80 070 064 0.34 0.87 =: 0.72 
Area Type: Other 


Cycle Length: 120 

Actuated Cycle Length: 120 

Offset: 115 (96%), Referenced to phase 2:EBT and 6:WBT, Start of Green 
Natural Cycle: 90 

Control Type: Actuated-Coordinated 

Maximum vic Ratio: 0.83 


Intersection Signal Delay: 24.8 Intersection LOS: C 
Intersection Capacity Utilization Err% ICU Level of Service H 
Analysis Period (min) 15 


m Volume for 95th percentile queue is metered by upstream signal. 


Splits and Phases: 25: South Connector/North Connector & Mystic Valley Parkway (Route 16)/Revere Beach Parkway (Route 16) 
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Wellington Circle 


28: Fellsway (Route 28) & South Connector 


Lane Group 

Lane Configurations 
Traffic Volume (vph) 
Future Volume (vph) 
Ideal Flow (vphpl) 
Lane Width (ft) 
Grade (%) 

Storage Length (ft) 
Storage Lanes 
Taper Length (ft) 
Satd. Flow (prot) 

Fit Permitted 

Satd. Flow (perm) 
Right Turn on Red 
Satd. Flow (RTOR) 
Link Speed (mph) 
Link Distance (ft) 
Travel Time (s) 
Confl. Peds. (#/hr) 
Confl. Bikes (#/hr) 
Peak Hour Factor 
Growth Factor 
Heavy Vehicles (%) 
Bus Blockages (#/hr) 
Parking (#/hr) 
Mid-Block Traffic (%) 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Turn Type 

Protected Phases 
Permitted Phases 
Detector Phase 
Switch Phase 
Minimum Initial (s) 
Minimum Split (s) 
Total Split (s) 

Total Split (%) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 
Lead/Lag 

Lead-Lag Optimize? 
Recall Mode 

Act Effct Green (s) 
Actuated g/C Ratio 
vic Ratio 

Control Delay 
Queue Delay 

Total Delay 
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* 6ff 
0 478 1063 
0 478 1063 
1900 1900 1900 
11 11 11 
0% 
0 0 
0 2 
0 3455 2617 
0 3455 2617 
No No 
30 
103 
2.3 


0.95 0.95 0.95 
100% 100% 100% 
0% 1% 5% 


0 0 0 
0% 

0 503-1119 

NA custom 

2 36 

2 36 
5.0 
10.0 
72.0 
60.0% 
40 
1.0 
0.0 
5.0 
C-Min 

67.0 66.9 

0.56 0.56 

0.26 0.77 

32.1 11.3 

0.0 0.1 

32.1 11.4 
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Wellington Circle 
8: Fellsway (Route 28) & South Connector 
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Intersection Capacity Utilization 88.8% ICU Level of Service E 


# 95th percentile volume exceeds capacity, queue may be longer. 


m Volume for 95th percentile queue is metered by upstream signal. 


Splits and Phases: 28: Fellsway (Route 28) & South Connector 
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Wellington Circle 


1: Mystic Valley Parkway (Route 16) & Commercial Street 


Lane Group 

Lane Configurations 
Traffic Volume (vph) 
Future Volume (vph) 
Ideal Flow (vphpl) 
Lane Width (ft) 
Grade (%) 

Storage Length (ft) 
Storage Lanes 
Taper Length (ft) 
Satd. Flow (prot) 

Fit Permitted 

Satd. Flow (perm) 
Right Turn on Red 
Satd. Flow (RTOR) 
Link Speed (mph) 
Link Distance (ft) 
Travel Time (s) 
Confl. Peds. (#/hr) 
Confl. Bikes (#/hr) 
Peak Hour Factor 
Growth Factor 
Heavy Vehicles (%) 
Bus Blockages (#/hr) 
Parking (#/hr) 
Mid-Block Traffic (%) 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Turn Type 

Protected Phases 
Permitted Phases 
Detector Phase 
Switch Phase 
Minimum Initial (s) 
Minimum Split (s) 
Total Split (s) 

Total Split (%) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 
Lead/Lag 

Lead-Lag Optimize? 
Recall Mode 

Act Effct Green (s) 
Actuated g/C Ratio 
vic Ratio 

Control Delay 
Queue Delay 

Total Delay 
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17.0 

18.9% 

40 

1.0 


Lead 
Yes 
None 
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1900 1900 1900 
12 11 11 
0% 
40 0 200 
1 1 1 
25 
1538 1544 1501 
0.950 
1538 1544 1501 
Yes Yes 
45 227 
30 
465 
10.6 


100% 
5% 13% 4% 
0 0 0 


8.0 8.0 8.0 
13.0 13.0 13.0 
38.0 15.0 15.0 

42.2% 16.7% 
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Wellington Circle Build - Triangle 
: Mystic Valley Parkway (Route 16) & Commercial Street Weekday AM 
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Control Type: Actuated-Uncoordinated 


Intersection Signal Delay: 18.8 Intersection LOS: B 


Analysis Period (min) 15 


Queue shown is maximum after two cycles. 


plits and Phases: 1: Mystic Valley Parkway (Route 16) & Commercial Street 


4 bos 


Wellington Circle Build - Triangle 


8: Rivers Edge Drive & Rivers Edge Drive WB Ramps Weekday AM 
rk tes 

Lane Group WBL WBR  NBI NBR SBL__ SBT @9 

Lane Configurations 5 f *#b 5 # 

Traffic Volume (vph) 187 365 470 54 407 834 

Future Volume (vph) 187 365 470 54 407 834 

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 

Lane Width (ft) 11 12 12 12 12 14 

Grade (%) 0% 0% 0% 

Storage Length (ft) 85 0 0 0 

Storage Lanes 1 1 0 1 

Taper Length (ft) 200 25 

Satd. Flow (prot) 1544 1509 3279 0 1703 1949 

Fit Permitted 0.950 0.221 

Satd. Flow (perm) 1544 1509 3279 0 396 1949 

Right Turn on Red Yes No 

Satd. Flow (RTOR) 380 

Link Speed (mph) 30 30 30 

Link Distance (ft) 532 276 521 

Travel Time (s) 12.1 6.3 11.8 


Confl. Peds. (#/hr) 
Confl. Bikes (#/hr) 


Peak Hour Factor 0.96 096 084 084 088 0.88 

Growth Factor 100% 100% 100% 100% 100% 100% 

Heavy Vehicles (%) 13% T% 1% 21% 6% 4% 

Bus Blockages (#/hr) 0 0 0 0 0 0 

Parking (#/hr) 

Mid-Block Traffic (%) 0% 0% 0% 

Shared Lane Traffic (%) 

Lane Group Flow (vph) 195 380 624 0 463 948 

Turn Type Prot _ pttov NA pm-+pt NA 
Protected Phases 3 13 2 1 6 9 
Permitted Phases 6 

Detector Phase 3 13 2 1 6 

Switch Phase 

Minimum Initial (s) 5.0 10.0 6.0 =: 10.0 7.0 
Minimum Split (s) 12.0 17.0 12.0 17.0 30.0 
Total Split (s) 27.0 30.0 25.0 55.0 30.0 
Total Split (%) 24.1% 26.8% 22.3% 49.1% 27% 
Yellow Time (s) 4.0 4.0 3.0 4.0 2.0 
All-Red Time (s) 3.0 3.0 3.0 3.0 3.0 
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 

Total Lost Time (s) 70 7.0 6.0 7.0 
Lead/Lag Lag Lead 

Lead-Lag Optimize? Yes Yes 

Recall Mode None Min None Min None 
Act Effct Green (s) 183 439 23.5 50.0 49.0 
Actuated g/C Ratio 0.21 0.51 0.27 0.58 0.57 

vic Ratio 0.59 040 0.70 0.89 0.86 

Control Delay 41.0 26 35.3 37.5 279 

Queue Delay 0.0 0.0 0.0 0.0 0.0 

Total Delay 41.0 26 35.3 37.5 = 27.9 
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Internal Link Dist (ft) 452 196 441 


Base Capacity (vph) 


Spilloack Cap Reductn 


Area Type: Other 


Actuated Cycle Length: 86.2 


Control Type: Semi Act-Uncoord 


Intersection Signal Delay: 28.7 Intersection LOS: C 


Analysis Period (min) 15 


Queue shown is maximum after two cycles. 


Splits and Phases: 8: Rivers Edge Drive & Rivers Edge Drive WB Ramps 
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Wellington Circle 


11: Fellsway (Route 28) & Riverside Avenue 


Lane Group 

Lane Configurations 
Traffic Volume (vph) 
Future Volume (vph) 
Ideal Flow (vphpl) 
Lane Width (ft) 
Grade (%) 

Storage Length (ft) 
Storage Lanes 
Taper Length (ft) 
Satd. Flow (prot) 

Fit Permitted 

Satd. Flow (perm) 
Right Turn on Red 
Satd. Flow (RTOR) 
Link Speed (mph) 
Link Distance (ft) 
Travel Time (s) 
Confl. Peds. (#/hr) 
Confl. Bikes (#/hr) 
Peak Hour Factor 
Growth Factor 
Heavy Vehicles (%) 
Bus Blockages (#/hr) 
Parking (#/hr) 
Mid-Block Traffic (%) 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Turn Type 

Protected Phases 
Permitted Phases 
Detector Phase 
Switch Phase 
Minimum Initial (s) 
Minimum Split (s) 
Total Split (s) 

Total Split (%) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 
Lead/Lag 

Lead-Lag Optimize? 
Recall Mode 

Act Effct Green (s) 
Actuated g/C Ratio 
vic Ratio 

Control Delay 
Queue Delay 

Total Delay 
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12.0 
19.0 
35.0 
25.0% 


Yes 


12.0 
19.0 
35.0 
25.0% 


“\ ¥) 

WBR  NBU 

10 | 

10 1 

1900 1900 

12 10 
0 
0 

0 0 

0 0 
Yes 

0.92 0.92 

100% 100% 

44% 2% 

0 0 

0 0 

Prot 

4 

4 

8.0 

13.0 

27.0 

19.3% 

4.0 

1.0 

None 


8.0 
13.0 
27.0 

19.3% 


Build - Triangle 


Weekday AM 
NBR SBU —_SBL 
b 


1900 1900 1900 
11 10 10 
0 120 
0 1 

25 

0 0 1685 
0.950 

0 0 1685 

Yes 

0.92 0.93 0.93 

100% 100% 100% 
11% 0% 0% 
0 0 0 
0 0 61 

Prot Prot 
4 4 

4 4 

8.0 8.0 
13.0 13.0 
27.0 27.0 
19.3% 19.3% 
4.0 4.0 
1.0 1.0 

0.0 

5.0 

None None 
22.6 

0.20 

0.18 

46.7 

0.0 

46.7 


Synchro 11 Report 
Page 5 


Wellington Circle 


11: Fellsway (Route 28) & Riverside Avenue 


Lane Group 
Lane'fonfigurations 
Traffic Volume (vph) 
Future Volume (vph) 
Ideal Flow (vphpl) 
Lane Width (ft) 
Grade (%) 

Storage Length (ft) 
Storage Lanes 
Taper Length (ft) 
Satd. Flow (prot) 

Fit Permitted 

Satd. Flow (perm) 
Right Turn on Red 
Satd. Flow (RTOR) 
Link Speed (mph) 
Link Distance (ft) 
Travel Time (s) 
Confl. Peds. (#/hr) 
Confl. Bikes (#/hr) 
Peak Hour Factor 
Growth Factor 
Heavy Vehicles (%) 
Bus Blockages (#/hr) 
Parking (#/hr) 
Mid-Block Traffic (%) 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Turn Type 

Protected Phases 
Permitted Phases 
Detector Phase 
Switch Phase 
Minimum Initial (s) 
Minimum Split (s) 
Total Split (s) 

Total Split (%) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 
Lead/Lag 

Lead-Lag Optimize? 
Recall Mode 

Act Effct Green (s) 
Actuated g/C Ratio 
vic Ratio 

Control Delay 
Queue Delay 

Total Delay 
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8.0 
15.0 
37.0 

26.4% 


None 


Build - Triangle 


Weekday AM 
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Wellington Circle Build - Triangle 
1: Fellsway (Route 28) & Riverside Avenue Weekday AM 
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Control Type: Semi Act-Uncoord 


Intersection Signal Delay: 63.2 Intersection LOS: E 


Analysis Period (min) 15 


Queue shown is maximum after two cycles. 


plits and Phases: 11: Fellsway (Route 28) & Riverside Avenue 


tho: 


Wellington Circle Build - Triangle 
11: Fellsway (Route 28) & Riverside Avenue Weekday AM 


i 


Approach Delay 58.6 


Queue Length 50th (ft) 


wo 
) 
i) 
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is) 


Internal Link Dist (ft) 366 


Base Capacity (vph) 956 606 


Spilloack Cap Reductn 0 0 


Reduced v/c Ratio 1.00 0.52 


11/28/2022 Synchro 11 Report 
McMahon Associates Page 8 


Wellington Circle 


13: Fellsway (Route 28) & Presidents Landin 


Lane Group 

Lane Configurations 
Traffic Volume (vph) 
Future Volume (vph) 
Ideal Flow (vphpl) 
Lane Width (ft) 
Grade (%) 

Storage Length (ft) 
Storage Lanes 
Taper Length (ft) 
Satd. Flow (prot) 

Fit Permitted 

Satd. Flow (perm) 
Right Turn on Red 
Satd. Flow (RTOR) 
Link Speed (mph) 
Link Distance (ft) 
Travel Time (s) 
Confl. Peds. (#/hr) 
Confl. Bikes (#/hr) 
Peak Hour Factor 
Growth Factor 
Heavy Vehicles (%) 
Bus Blockages (#/hr) 
Parking (#/hr) 
Mid-Block Traffic (%) 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Turn Type 

Protected Phases 
Permitted Phases 
Detector Phase 
Switch Phase 
Minimum Initial (s) 
Minimum Split (s) 
Total Split (s) 

Total Split (%) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 
Lead/Lag 

Lead-Lag Optimize? 
Recall Mode 

Act Effct Green (s) 
Actuated g/C Ratio 
vic Ratio 

Control Delay 
Queue Delay 

Total Delay 
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WBL WBR 
ba dl 
145 55 
145 55 
1900 1900 
16 16 
0% 
0 0 
1 1 
25 
2006 1760 
0.950 
2006 1760 
Yes 
19 
30 
434 
9.9 
0.92 0.92 
100% 100% 
2% 4% 
0 0 
0% 
158 60 
Prot custom 
2 2 
3 
2 2 
6.0 6.0 
11.0 11.0 
25.0 25.0 
20.8% 20.8% 
3.0 3.0 
2.0 2.0 
0.0 0.0 
5.0 5.0 
Max Max 
20.0 45.0 
0.17 0.38 
0.47 0.09 
50.6 18.0 
0.0 0.0 
50.6 18.0 


NBR SBU 

135 8 

135 8 

1900 1900 

12 11 
100 
0 

0 0 

0 0 
Yes 
7 

0.97 0.87 

100% 100% 

5% 0% 

0 0 

0 0 

Prot 

3 

3 

6.0 

11.0 

25.0 

20.8% 

3.0 

2.0 

None 


90.0 
0.75 
1.07 
54.1 
13.0 
67.1 


Build - Triangle 


Weekday AM 
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Wellington Circle 
3: Fellsway (Route 28) & Presidents Landin 
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(ft) 87 = ~1293 


Internal Link Dist (ft) 354 567 133 


Base Capacity (vph) 334 671 93114 300 =. 3813 
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Area Type: Other 
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Intersection Capacity Utilization 85.0% ICU Level of Service E 


~ Volume exceeds capacity, queue is theoretically infinite. 


# 95th percentile volume exceeds capacity, queue may be longer. 


m Volume for 95th percentile queue is metered by upstream signal. 


Splits and Phases: 13: Fellsway (Route 28) & Presidents Landing 


toi fo 
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Wellington Circle 


3: Station Landing & Revere Beach Parkway (Route 16 


Movement 

Lane Configurations 
Traffic Volume (veh/h) 
Future Volume (Veh/h) 
Sign Control 

Grade 

Peak Hour Factor 
Hourly flow rate (vph) 
Pedestrians 

Lane Width (ft) 
Walking Speed (ft/s) 
Percent Blockage 
Right turn flare (veh) 
Median type 

Median storage veh) 
Upstream signal (ft) 
pX, platoon unblocked 
vC, conflicting volume 
vC1, stage 1 conf vol 
vC2, stage 2 conf vol 
vCu, unblocked vol 
tC, single (s) 

tC, 2 stage (s) 

tF (s) 

p0 queue free % 

cM capacity (veh/h) 


Direction, Lane # 
Volume Total 
Volume Left 
Volume Right 

cSH 

Volume to Capacity 
Queue Length 95th (ft) 
Control Delay (s) 
Lane LOS 
Approach Delay (s) 
Approach LOS 


Intersection Summary 
Average Delay 


Intersection Capacity Utilization 


Analysis Period (min) 
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> FY 
EBT _EBR _WBL 
Mb 


1885 300 0 
1885 300 0 
Free 

0% 
0.97 0.97 0.92 
1943 309 0 


None 


335 


Build - Triangle 

Weekday AM 
lie a 
WBT NBL NBR 
ttt id 


2429 0 113 
2429 0 113 
Free Stop 

0% 0% 
0.92 0.75 0.75 
2640 0 151 


4 
16.0 
3.5 
1 
None 
0.85 0.85 
2762 806 
2457 158 
6.8 6.9 
3.5 3.3 
100 79 
22 732 
WB1 WB2 WB3 WB4 ~~ NB1 


ICU Level of Service B 
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Wellington Circle Build - Triangle 

4: Constitution Way & Revere Beach Parkway (Route 16 Weekday AM 
-yY FTN Pe 

Movement EBT EBR  WBL  WBI NBL NBR 

Lane Configurations +4 Sa aa ff 

Traffic Volume (veh/h) 1965 33 0 2429 0 84 

Future Volume (Veh/h) 1965 33 0 2429 0 84 

Sign Control Free Free Stop 

Grade 0% 0% 0% 

Peak Hour Factor 095 095 098 098 075 0.75 

Hourly flow rate (vph) 2068 35 0 2479 0 112 

Pedestrians 5) 

Lane Width (ft) 16.0 

Walking Speed (ft/s) 3.5 

Percent Blockage 1 

Right turn flare (veh) 

Median type None None 

Median storage veh) 

Upstream signal (ft) 605 

pX, platoon unblocked 0.87 0.87 ~=—-:0.87 

vC, conflicting volume 2108 2917 712 

vC1, stage 1 conf vol 

vC2, stage 2 conf vol 

vCu, unblocked vol 1764 2689 167 

tC, single (s) 41 6.8 7.1 

tC, 2 stage (s) 

tF (s) 2.2 3.5 3.4 

p0 queue free % 100 100 84 

cM capacity (veh/h) 312 16 715 

Direction, Lane # EB1  EB2 EB3 WB1 WB2 WB3 _ NB1 

Volume Total 827 827 449 826 826 826 112 

Volume Left 0 0 0 0 0 0 0 

Volume Right 0 0 35 0 0 0 112 

cSH 1700 =1700 1700 1700 1700 # 1700 AS 

Volume to Capacity 049 049 026 049 049 049 0.16 

Queue Length 95th (ft) 0 0 0 0 0 0 14 

Control Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 11.0 

Lane LOS B 

Approach Delay (s) 0.0 0.0 11.0 

Approach LOS B 

Intersection Summary 

Average Delay 0.3 

Intersection Capacity Utilization 50.6% ICU Level of Service A 

Analysis Period (min) 15 
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Wellington Circle 


5: Revere Beach Parkway (Route 16) & Brainard Avenue 


Movement 

Lane Configurations 
Traffic Volume (veh/h) 
Future Volume (Veh/h) 
Sign Control 

Grade 

Peak Hour Factor 
Hourly flow rate (vph) 
Pedestrians 

Lane Width (ft) 
Walking Speed (ft/s) 
Percent Blockage 
Right turn flare (veh) 
Median type 

Median storage veh) 
Upstream signal (ft) 
pX, platoon unblocked 
vC, conflicting volume 
vC1, stage 1 conf vol 
vC2, stage 2 conf vol 
vCu, unblocked vol 
tC, single (s) 

tC, 2 stage (s) 

tF (s) 

p0 queue free % 

cM capacity (veh/h) 


Direction, Lane # 
Volume Total 
Volume Left 
Volume Right 

cSH 

Volume to Capacity 
Queue Length 95th (ft) 
Control Delay (s) 
Lane LOS 
Approach Delay (s) 
Approach LOS 


Intersection Summary 
Average Delay 


Intersection Capacity Utilization 


Analysis Period (min) 
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EBL 


0.94 


EB 4 
727 
0 

0 
1700 
0.43 
0 
0.0 


0.0 


— 


EBT 
44 
2049 
2049 

Free 

0% 

0.94 

2180 


None 


730 


EB 2 
727 
0 

0 
1700 
0.43 
0 
0.0 


- A WN of 
WBT WBR SBL SBR 
+44 id F 
2381 114 0 48 
2381 114 0 48 
Free Stop 
0% 0% 
0.82 0.82 0.61 0.61 
2904 139 0 79 
11 
15.0 
3.5 
1 
None 
0.88 
3642 979 
3528 979 
6.8 7.0 
3.5 3.4 
100 67 
4 239 
EB3 WB1 WB2 WB3 £4WB4 
727 968 968 968 139 
0 0 0 0 0 
0 0 0 0 139 
1700 1700 1700 1700 #1700 
0.43 0.57 0.57 0.57 0.08 
0 0 0 0 0 
0.0 0.0 0.0 0.0 0.0 
0.0 
0.4 
56.0% ICU Level of Service 


Build - Triangle 
Weekday AM 
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Wellington Circle Build - Triangle 


9: Rivers Edge Drive & Revere Beach Parkway EB Ramps Weekday AM 
Intersection 
Int Delay, s/veh 2 
Movement EBT EBR WBL WBT NBL NBR 
Lane Configurations - Ff HR Hh ol 
Traffic Vol, veh/h 369 652 210 513 0 0 
Future Vol, veh/h 369 652 210 513 0 0 
Conflicting Peds, #/hr 0 0 0 0 0 0 
Sign Control Free Free Free Free Stop Stop 
RT Channelized - None - None - None 
Storage Length - 0 150 - - 0 
Veh in Median Storage, # 0 - - 0 0 - 
Grade, % 0 - - 0 0 - 
Peak Hour Factor O22 OC COG a2 
Heavy Vehicles, % 7 5 9g 9 0 0 
Mvmt Flow 401 709 253 618 0 0 
Major/Minor Major1 Major2 Minor 
Conflicting Flow All 0 0 1110 0 - 401 
Stage 1 - - - - - - 
Stage 2 - - - - - : 
Critical Hdwy - - 4.235 - - 62 


Critical Hdwy Stg 1 
Critical Hdwy Stg 2 - - - g g i 
Follow-up Hdwy - - 2.2855 - - 3.3 


Pot Cap-1 Maneuver - - 595 - 0 653 
Stage 1 - - - - 0 - 
Stage 2 - - - - 0 

Platoon blocked, % - - - 

Mov Cap-1 Maneuver - - 595 - - 653 

Mov Cap-2 Maneuver - - - - - - 
Stage 1 
Stage 2 

Approach EB WB NB 

HCM Control Delay, s 0 45 0 

HCM LOS A 


Minor Lane/Major Mvmt NBLni EBT EBR WBL WBT 


Capacity (veh/h) - - - 595 - 

HCM Lane V/C Ratio - - - 0.425 - 

HCM Control Delay (s) 0 - 2 1108) 

HCM Lane LOS A - - C 

HCM 95th %tile Q(veh) - - - 24 
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Wellington Circle Build - Triangle 


15: Wellington East Driveway & Revere Beach Parkway EB Ramps Weekday AM 
Intersection 
Int Delay, s/veh 1.3 
Movement EBT EBR WBL WBT NBL NBR 
Lane Configurations # - } FF 
Traffic Vol, veh/h 369 0 0 667 56 44 
Future Vol, veh/h 369 0 0 667 56 44 
Conflicting Peds, #/hr 0 0 0 0 0 0 
Sign Control Free Free Free Free Stop Stop 
RT Channelized - None - None - None 
Storage Length - - - - 0 0 
Veh in Median Storage, # 0 - - 0 0 - 
Grade, % 0 - - 0 0 - 
Peak Hour Factor Re 8 8) Gi 2 
Heavy Vehicles, % 9g 2 2 5 20 20 
Mvmt Flow 401 0 0 804 61 48 
Major/Minor Major1 Major2 Minor 
Conflicting Flow All 0 - - - 803 401 
Stage 1 - - - - 401 - 
Stage 2 - - - - 402 - 
Critical Hdwy - - - = @8 8 
Critical Hdwy Stg 1 - - - - 57 - 
Critical Hdwy Stg 2 - - - - 6.1 - 
Follow-up Hdwy - - - - 3.69 3.49 
Pot Cap-1 Maneuver - 0 0 - 307 604 
Stage 1 - 0 0 - 631 - 
Stage 2 - 0 0 - 602 
Platoon blocked, % - - 
Mov Cap-1 Maneuver - - - - 307 604 
Mov Cap-2 Maneuver - - - - 307 - 
Stage 1 - - - - 631 
Stage 2 - - - - 602 
Approach EB WB NB 
HCM Control Delay, s 0 0 16 
HCM LOS C 


Minor Lane/Major Mvmt NBLniNBLn2 EBT WBT 


Capacity (veh/h) 307 604 - 

HCM Lane VIC Ratio 0.198 0.079 - 

HCM Control Delay (s) (SlGeS 

HCM Lane LOS C B 

HCM 95th %tile Q(veh) 07 0.3 
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Wellington Circle Build - Triangle 


10: 9th Street/9th St & Middlesex Ave Weekday AM 
Intersection 
Int Delay, s/veh 117.5 
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL_ SBT SBR 
Lane Configurations df b b 5 ol 
Traffic Vol, veh/h 80 10 0 0 374 21 0 5) 1 20 0 828 
Future Vol, veh/h 80 10 0 0 374 = 21 0 5 1 20 0 828 
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0 
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop 
RT Channelized - - None - - None - - None - - None 
Storage Length - - - - - - - - - 50 - 0 
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 - 
Grade, % - 0 - - 0 - - 0 - - 0 - 
Peak Hour Factor gw 8 @& & @&  & %  & & & 
Heavy Vehicles, % 1 0 0 0 3 4 0 29 0 11 0 3 
Mvmt Flow 84 11 0 0 394 22 0 5 1 21 0 872 
Major/Minor Major1 Major2 Minor1 Minor2 
Conflicting Flow All 416 0 - - - 0 - 595 11 587 - 405 
Stage 1 - - - - - - - 179 - 405 
Stage 2 - - - - - - - 416 - 182 - 
Critical Hdwy 4.11 - - - - - - 679 62 7.21 - 6.23 
Critical Hdwy Stg 1 - - - - - - - 5.79 - 6.21 - 
Critical Hdwy Stg 2 - - - - - - - 5.79 - 6.21 - 
Follow-up Hdwy 2.209 - - - - - - 4261 3.3 3.599 - 3.327 
Pot Cap-1 Maneuver 1148 - 0 0 - - 0 383 1076 408 0 ~ 644 
Stage 1 - - 0 0 - - 0 703 - 605 0 
Stage 2 - - 0 0 - - 0 548 - 799 0 
Platoon blocked, % - - - 
Mov Cap-1 Maneuver 1148 - - - - - - 355 1076 380 - ~644 
Mov Cap-2 Maneuver - - - - - - - 355 - 380 - 
Stage 1 - - - - - - - 651 - 560 
Stage 2 - - - - - - - 548 - 733 
Approach EB WB NB SB 
HCM Control Delay,s 7.5 0 14.1 184.6 
HCM LOS B F 


Minor Lane/Major Mvmt NBLni EBL EBT WBT WBRSBLn1 SBLn2 


Capacity (veh/h) 400 1148 - - - 380 644 
HCM Lane V/C Ratio 0.016 0.073 - - - 0.055 1.353 
HCM Control Delay (s) 141 84 0 - - 15 188.7 
HCM Lane LOS B A A - - C F 
HCM 95th %tile Q(veh) 0 0.2 - - - 02 37.2 
Notes 


~: Volume exceeds capacity  $: Delay exceeds 300s | +: Computation Not Defined —_*: All major volume in platoon 
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Wellington Circle Study 
22: Connector North & Fellsway (Route 28) & 9th Street 


Lane Group 

Lane Configurations 
Traffic Volume (vph) 
Future Volume (vph) 
Ideal Flow (vphpl) 
Lane Width (ft) 
Grade (%) 

Storage Length (ft) 
Storage Lanes 
Taper Length (ft) 
Satd. Flow (prot) 

Fit Permitted 

Satd. Flow (perm) 
Right Turn on Red 
Satd. Flow (RTOR) 
Link Speed (mph) 
Link Distance (ft) 
Travel Time (s) 
Confl. Peds. (#/hr) 
Confl. Bikes (#/hr) 
Peak Hour Factor 
Growth Factor 
Heavy Vehicles (%) 
Bus Blockages (#/hr) 
Parking (#/hr) 
Mid-Block Traffic (%) 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Turn Type 

Protected Phases 
Permitted Phases 
Detector Phase 
Switch Phase 
Minimum Initial (s) 
Minimum Split (s) 
Total Split (s) 

Total Split (%) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 
Lead/Lag 

Lead-Lag Optimize? 
Recall Mode 

Act Effct Green (s) 
Actuated g/C Ratio 
vic Ratio 

Control Delay 
Queue Delay 

Total Delay 
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5.0 
26.0 
48.0 

40.0% 


EBR WBL 

0 213 

0 213 

1900 1900 

11 11 

0 0 

0 0 

25 

0 0 

0 0 
No 

0.95 0.95 

100% 100% 

0% 1% 

0 0 

0 0 

Split 

4 

4 

5.0 

30.0 

37.0 

30.8% 

4.0 

1.0 

Ped 


WBR NBL 
125 0 
125 0 

1900 1900 

11 11 
0 0 
0 0 
25 
0 0 
0 0 
No 
1 
0.95 0.95 

100% 100% 

2% 0% 
0 0 
0 0 


NBR SBL 
0 0 
0 0 
1900 1900 
11 11 
175 0 
1 0 
25 
0 0 
0 0 

No 
0.95 0.95 
100% 100% 
0% 0% 
0 0 
0 0 


Triangle 
Weekday PM 


0.95 
100% 
3% 

0 


0% 
323 
NA 
2 

2 
5.0 


25.0 
35.0 


29.2% 


337 
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Wellington Circle Study 


22: Connector North & Fellsway (Route 28) & 9th Street 


Lane Group 
Laq€fConfigurations 
Traffic Volume (vph) 
Future Volume (vph) 
Ideal Flow (vphpl) 
Lane Width (ft) 
Grade (%) 

Storage Length (ft) 
Storage Lanes 
Taper Length (ft) 
Satd. Flow (prot) 

Fit Permitted 

Satd. Flow (perm) 
Right Turn on Red 
Satd. Flow (RTOR) 
Link Speed (mph) 
Link Distance (ft) 
Travel Time (s) 
Confl. Peds. (#/hr) 
Confl. Bikes (#hr) 
Peak Hour Factor 
Growth Factor 
Heavy Vehicles (%) 
Bus Blockages (#/hr) 
Parking (#/hr) 
Mid-Block Traffic (%) 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Turn Type 

Protected Phases 
Permitted Phases 
Detector Phase 
Switch Phase 
Minimum Initial (s) 
Minimum Split (s) 
Total Split (s) 

Total Split (%) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 
Lead/Lag 

Lead-Lag Optimize? 
Recall Mode 

Act Effct Green (s) 
Actuated g/C Ratio 
vic Ratio 

Control Delay 
Queue Delay 

Total Delay 
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Triangle 
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Wellington Circle Study Triangle 


22: Connector North & Fellsway (Route 28) & 9th Street Weekday PM 
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Internal Link Dist (ft) 250 117 250 706 
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Area Type: Other 


Actuated Cycle Length: 120 
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Intersection Capacity Utilization 72.8% ICU Level of Service C 


Splits and Phases: 22: Connector North & Fellsway (Route 28) & 9th Street 
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Wellington Circle Study Triangle 


22: Connector North & Fellsway (Route 28) & 9th Street Weekday PM 


Approach Delay 


Queue Length 50th (ft) 


Internal Link Dist (ft) 


Base Capacity (vph) 


Spilloack Cap Reductn 


Reduced v/c Ratio 
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Wellington Circle Study 
24: Fellsway (Route 28) & Mystic Valley Parkway (Route 16 


Lane Group 

Lane Configurations 
Traffic Volume (vph) 
Future Volume (vph) 
Ideal Flow (vphpl) 
Lane Width (ft) 
Grade (%) 

Storage Length (ft) 
Storage Lanes 
Taper Length (ft) 
Satd. Flow (prot) 

Fit Permitted 

Satd. Flow (perm) 
Right Turn on Red 
Satd. Flow (RTOR) 
Link Speed (mph) 
Link Distance (ft) 
Travel Time (s) 
Confl. Peds. (#/hr) 
Confl. Bikes (#/hr) 
Peak Hour Factor 
Growth Factor 
Heavy Vehicles (%) 
Bus Blockages (#/hr) 
Parking (#/hr) 
Mid-Block Traffic (%) 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Turn Type 

Protected Phases 
Permitted Phases 
Detector Phase 
Switch Phase 
Minimum Initial (s) 
Minimum Split (s) 
Total Split (s) 

Total Split (%) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 
Lead/Lag 

Lead-Lag Optimize? 
Recall Mode 

Act Effct Green (s) 
Actuated g/C Ratio 
vic Ratio 

Control Delay 
Queue Delay 

Total Delay 


11/28/2022 
McMahon Associates 


we ty 
EBL EBT BR 
44 ‘dl 
0 1521 215 
0 1521 215 
1900 1900 1900 
11 11 11 
0% 
0 0 
0 1 
25 
0 4916 1531 
0 4916 1531 
No 
30 
363 
8.3 
0.95 0.95 0.95 
100% 100% 100% 
0% 2% 2% 
0 0 0 
0% 
0 1601 226 
NA custom 
1 23 
1 23 
5.0 
35.0 
39.0 
32.5% 
40 
1.0 
0.0 
5.0 
Lead 
Yes 
C-Max 
34.0 53.0 
0.28 0.44 
‘ate 0.33 
115.6 23.7 
0.4 0.0 
116.0 23.7 


¢ = 
WBL WBT 
+4 
0 1260 
0 1260 
1900 1900 
11 11 
0% 
0 
0 
25 
0 3421 
0 3421 
30 
322 
7.3 
0.95 0.95 
100% 100% 
0% 2% 
0 0 
0% 
0 1326 
NA 
6 
6 
5.0 
30.0 
55.0 
45.8% 
40 
1.0 
0.0 
5.0 
C-Max 
50.0 
0.42 
0.93 
29.3 
0.0 
29.3 


No 


0.95 
100% 
0% 


0 


0.95 
100% 


5.0 
10.0 
42.0 


35.0% 


3.0 
2.0 
0.0 
5.0 
Lead 
Yes 
Min 
37.0 
0.31 
0.99 
84.0 
16.1 
100.1 


No 
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Wellington Circle Study 


24: Fellsway (Route 28) & Mystic Valley Parkway (Route 16 


Lane Group 

Lane Configurations 
Traffic Volume (vph) 
Future Volume (vph) 
Ideal Flow (vphpl) 
Lane Width (ft) 
Grade (%) 

Storage Length (ft) 
Storage Lanes 
Taper Length (ft) 
Satd. Flow (prot) 

Fit Permitted 

Satd. Flow (perm) 
Right Turn on Red 
Satd. Flow (RTOR) 
Link Speed (mph) 
Link Distance (ft) 
Travel Time (s) 
Confl. Peds. (#/hr) 
Confl. Bikes (#hr) 
Peak Hour Factor 
Growth Factor 
Heavy Vehicles (%) 
Bus Blockages (#/hr) 
Parking (#/hr) 
Mid-Block Traffic (%) 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Turn Type 

Protected Phases 
Permitted Phases 
Detector Phase 
Switch Phase 
Minimum Initial (s) 
Minimum Split (s) 
Total Split (s) 

Total Split (%) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 
Lead/Lag 

Lead-Lag Optimize? 
Recall Mode 

Act Effct Green (s) 
Actuated g/C Ratio 
vic Ratio 

Control Delay 
Queue Delay 

Total Delay 
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Wellington Circle Study Triangle 
24: Fellsway (Route 28) & Mystic Valley Parkway (Route 16 Weekday PM 


a ee er a ee A 
Lane Group EBL_EBT _EBRWBL__WBT WER _NBL__NBT NBR SBL_SBT__SBR 


LOS F C C F C D 
Approach Delay 104.6 29.3 50.7 46.9 
Approach LOS F C D D 
Queue Length 50th (ft) ~534 112 166 391 246 205 
Queue Length 95th (ft) #631 1s #634 m#451 = m273 #284 
Internal Link Dist (ft) 283 242 391 250 
Turn Bay Length (ft) In 

Base Capacity (vph) 1392 676 1425 532 1745 704 
Starvation Cap Reductn 0 0 0 29 267 0 
Spillback Cap Reductn 141 0 0 0 74 0 
Storage Cap Reductn 0 0 0 0 0 0 
Reduced vic Ratio 1.28 = 0.33 0.93 1.05 0.77 0.96 


Area Type: Other 

Cycle Length: 120 

Actuated Cycle Length: 120 

Offset: 0 (0%), Referenced to phase 1:EBT and 6:WBT, Start of Green, Master Intersection 
Natural Cycle: 100 

Control Type: Actuated-Coordinated 

Maximum vic Ratio: 1.15 


Intersection Signal Delay: 63.0 Intersection LOS: E 
Intersection Capacity Utilization 89.2% ICU Level of Service E 
Analysis Period (min) 15 


~ Volume exceeds capacity, queue is theoretically infinite. 
Queue shown is maximum after two cycles. 

# 95th percentile volume exceeds capacity, queue may be longer. 
Queue shown is maximum after two cycles. 

m Volume for 95th percentile queue is metered by upstream signal. 


Splits and Phases: 24: Fellsway (Route 28) & Mystic Valley Parkway (Route 16) 


—Po1(R “> 22 S03 { 04 
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Wellington Circle Study Triangle 
4: Fellsway (Route 28) & Mystic Valley Parkway (Route 16 Weekday PM 


NO 


Approach Delay 


Queue Length 50th (ft) 


Internal Link Dist (ft) 


Base Capacity (vph) 


Spilloack Cap Reductn 


Reduced v/c Ratio 
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Wellington Circle Study Triangle 


25: Connector South/Connector North & Mystic Valley Parkway (Route 16)/Revere BeWetkdatkway (Rout 


Lane Group EBT WBL WBIT WBR WBR2 NBR2 _ SBL @9 
Lane Configurations Sh FH fh rf tr =H 
Traffic Volume (vph) 1521 1220 1260 385 50 1608 520 
Future Volume (vph) 1521 1220 1260 385 50 =: 1608 520 
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 
Lane Width (ft) 11 11 11 11 11 11 11 
Grade (%) 0% 0% 

Storage Length (ft) 0 200 175 
Storage Lanes 2 1 1 
Taper Length (ft) 25 25 
Satd. Flow (prot) 4916 3351 3421 1532 0 2720 3319 
Fit Permitted 0.950 0.950 
Satd. Flow (perm) 4916 3351 3421 1532 0 2720 3319 
Right Turn on Red No No 

Satd. Flow (RTOR) 

Link Speed (mph) 30 30 

Link Distance (ft) 322 335 

Travel Time (s) 7.3 76 


Confl. Peds. (#/hr) 
Confl. Bikes (#/hr) 


Peak Hour Factor 0.95 095 095 095 095 095 0.95 

Growth Factor 100% 100% 100% 100% 100% 100% 100% 

Heavy Vehicles (%) 2% 1% 2% 2% 1% 1% 2% 

Bus Blockages (#/hr) 0 0 0 0 0 0 0 

Parking (#/hr) 

Mid-Block Traffic (%) 0% 0% 

Shared Lane Traffic (%) 

Lane Group Flow (vph) 1601 1284 1326 458 0 1693 547 

Turn Type NA Prot NA custom Over Prot 
Protected Phases 2 1 6 14 1 4 9 
Permitted Phases 

Detector Phase 2 1 6 14 1 4 

Switch Phase 

Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 
Minimum Split (s) 25.0 10.0 10.0 10.0 19.0 21.0 
Total Split (s) 39.0 60.0 78.0 60.0 210 21.0 
Total Split (%) 32.5% 50.0% 65.0% 50.0% 17.5% 18% 
Yellow Time (s) 4.0 3.0 4.0 3.0 3.0 3.0 
All-Red Time (s) 1.0 2.0 1.0 2.0 2.0 1.0 
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 

Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 
Lead/Lag Lead Lag Lag 

Lead-Lag Optimize? Yes Yes Yes 

Recall Mode C-Max Min C-Max Min Ped Max 
Act Effct Green (s) 34.0 550 73.0 76.0 55.0 16.0 
Actuated g/C Ratio 0.28 046 061 0.63 046 0.13 

vic Ratio 115 084 064 0.47 1.36 1.24 

Control Delay 814 346 168 13.5 189.8 175.5 

Queue Delay 0.0 0.6 0.1 0.0 0.0 0.0 

Total Delay 814 352 169 13.5 189.8 175.5 
11/28/2022 Synchro 11 Report 
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Wellington Circle Study Triangle 
25: Connector South/Connector North & Mystic Valley Parkway (Route 16)/Revere BeWetkdatkway (Rout 


- @~o ti -. £& F&F 
LaneGroup EBT WBL__WBT__WBR_WBR2_NBR2_ SBL__ 9 


LOS F D B B F F 
Approach Delay 81.4 24.0 

Approach LOS F C 

Queue Length 50th (ft) ~495 439 324 173 ~971 ~280 
Queue Length 95th (ft) m#41 537 395 251 #1129 #396 
Internal Link Dist (ft) 242 255 

Turn Bay Length (ft) 200 1S 
Base Capacity (vph) 1392 1535 2081 970 1246 442 
Starvation Cap Reductn 0 0 0 0 0 0 
Spillback Cap Reductn 0 57 89 0 0 0 
Storage Cap Reductn 0 0 0 0 0 0 
Reduced vic Ratio 115 087 067 0.47 1.36 1.24 
Intersection Summary 
Area Type: Other 


Cycle Length: 120 

Actuated Cycle Length: 120 

Offset: 4 (3%), Referenced to phase 2:EBT and 6:WBT, Start of Green 
Natural Cycle: 150 

Control Type: Actuated-Coordinated 

Maximum vic Ratio: 1.36 


Intersection Signal Delay: 89.9 Intersection LOS: F 
Intersection Capacity Utilization Err% ICU Level of Service H 
Analysis Period (min) 15 


~ Volume exceeds capacity, queue is theoretically infinite. 
Queue shown is maximum after two cycles. 

# 95th percentile volume exceeds capacity, queue may be longer. 
Queue shown is maximum after two cycles. 

m Volume for 95th percentile queue is metered by upstream signal. 


Splits and Phases: 25: Connector South/Connector North & Mystic Valley Parkway (Route 16)/Revere Beach Parkway (Route 16) 


—PQ2 (R dian Sos 
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Wellington Circle Study 
28: Fellsway (Route 28) & Connector South 


Lane Group 

Lane Configurations 
Traffic Volume (vph) 
Future Volume (vph) 
Ideal Flow (vphpl) 
Lane Width (ft) 
Grade (%) 

Storage Length (ft) 
Storage Lanes 
Taper Length (ft) 
Satd. Flow (prot) 

Fit Permitted 

Satd. Flow (perm) 
Right Turn on Red 
Satd. Flow (RTOR) 
Link Speed (mph) 
Link Distance (ft) 
Travel Time (s) 
Confl. Peds. (#/hr) 
Confl. Bikes (#/hr) 
Peak Hour Factor 
Growth Factor 
Heavy Vehicles (%) 
Bus Blockages (#/hr) 
Parking (#/hr) 
Mid-Block Traffic (%) 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Turn Type 

Protected Phases 
Permitted Phases 
Detector Phase 
Switch Phase 
Minimum Initial (s) 
Minimum Split (s) 
Total Split (s) 

Total Split (%) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 
Lead/Lag 

Lead-Lag Optimize? 
Recall Mode 

Act Effct Green (s) 
Actuated g/C Ratio 
vic Ratio 

Control Delay 
Queue Delay 

Total Delay 
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No 


NBT NBR 
M fF 
1583 1608 
1583 1608 
1900 1900 
11 11 
0% 
0 
2 
3455 =. 2720 
3455 =. 2720 
No 
30 
103 
2.3 
0.95 0.95 
100% 100% 
1% 1% 
0 0 
0% 
1666 1693 
NA custom 
2 36 
2 36 
5.0 
10.0 
66.0 
55.0% 
40 
1.0 
0.0 
5.0 
C-Max 
61.0 85.8 
0.51 0.72 
0.95 0.87 
20.5 17.7 
18.3 47.8 
38.8 65.6 


O85  O&% 
100% 100% 
0% 1% 


0 726 
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Wellington Circle Study 
8: Fellsway (Route 28) & Connector South 
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Intersection Capacity Utilization 86.9% ICU Level of Service E 


# 95th percentile volume exceeds capacity, queue may be longer. 


m Volume for 95th percentile queue is metered by upstream signal. 


Splits and Phases: 28: Fellsway (Route 28) & Connector South 
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Wellington Circle Study 


1: Mystic Valley Parkway (Route 16) & Commercial Street 


Lane Group 

Lane Configurations 
Traffic Volume (vph) 
Future Volume (vph) 
Ideal Flow (vphpl) 
Lane Width (ft) 
Grade (%) 

Storage Length (ft) 
Storage Lanes 
Taper Length (ft) 
Satd. Flow (prot) 

Fit Permitted 

Satd. Flow (perm) 
Right Turn on Red 
Satd. Flow (RTOR) 
Link Speed (mph) 
Link Distance (ft) 
Travel Time (s) 
Confl. Peds. (#/hr) 
Confl. Bikes (#/hr) 
Peak Hour Factor 
Growth Factor 
Heavy Vehicles (%) 
Bus Blockages (#/hr) 
Parking (#/hr) 
Mid-Block Traffic (%) 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Turn Type 

Protected Phases 
Permitted Phases 
Detector Phase 
Switch Phase 
Minimum Initial (s) 
Minimum Split (s) 
Total Split (s) 

Total Split (%) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 
Lead/Lag 

Lead-Lag Optimize? 
Recall Mode 

Act Effct Green (s) 
Actuated g/C Ratio 
vic Ratio 

Control Delay 
Queue Delay 

Total Delay 
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8.0 
13.0 
26.0 

23.6% 

40 

1.0 


Lead 


None 


A 


— 


Perm 


8.0 
13.0 
51.0 

46.4% 

4.0 

1.0 


Lag 


Min 


8.0 
13.0 
51.0 

46.4% 


S \ 
WBR SBL SBR 
id | id 
380 100 127 
380 100 127 
1900 1900 1900 
12 11 11 
0% 
40 0 200 
1 1 1 
25 
1538 1745 1546 
0.950 
1538 1745 1546 
Yes Yes 
80 159 
30 
465 
10.6 
0.97 0.80 0.80 
100% 100% 100% 
5% 0% 1% 
0 0 0 
0% 
392 125 159 
Perm Prot Prot 
4 4 
2 
2 4 4 
8.0 8.0 8.0 
13.0 13.0 13.0 
51.0 13.0 13.0 
46.4% 11.8% 11.8% 
4.0 4.0 4.0 
1.0 1.0 1.0 
0.0 0.0 0.0 
5.0 5.0 5.0 
Lag 
Min None None 
45.5 8.1 8.1 
0.49 0.09 0.09 
0.50 0.83 0.57 
16.2 83.8 16.3 
0.0 0.0 0.0 
16.2 83.8 16.3 


None 
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Wellington Circle Study 
: Mystic Valley Parkway (Route 16) & Commercial Street 
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Control Type: Actuated-Uncoordinated 


Intersection Signal Delay: 21.3 Intersection LOS: C 


Analysis Period (min) 15 


Queue shown is maximum after two cycles. 


plits and Phases: 1: Mystic Valley Parkway (Route 16) & Commercial Street 


Fo, bos 


Wellington Circle Study 
8: Rivers Edge Drive & Rivers Edge Drive WB Ramps Weekday PM 
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Lane Group 

Lane Configurations 
Traffic Volume (vph) 
Future Volume (vph) 
Ideal Flow (vphpl) 
Lane Width (ft) 
Grade (%) 

Storage Length (ft) 
Storage Lanes 
Taper Length (ft) 
Satd. Flow (prot) 

Fit Permitted 

Satd. Flow (perm) 
Right Turn on Red 
Satd. Flow (RTOR) 
Link Speed (mph) 
Link Distance (ft) 
Travel Time (s) 
Confl. Peds. (#/hr) 
Confl. Bikes (#/hr) 
Peak Hour Factor 
Growth Factor 
Heavy Vehicles (%) 
Bus Blockages (#/hr) 
Parking (#/hr) 
Mid-Block Traffic (%) 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Turn Type 

Protected Phases 
Permitted Phases 
Detector Phase 
Switch Phase 
Minimum Initial (s) 
Minimum Split (s) 
Total Split (s) 

Total Split (%) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 
Lead/Lag 

Lead-Lag Optimize? 
Recall Mode 

Act Effct Green (s) 
Actuated g/C Ratio 
vic Ratio 

Control Delay 
Queue Delay 

Total Delay 
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0 0 
0 1 
25 

0 1787 1930 
0.077 

0 145 1930 

No 

30 

521 

11.8 


0 0 0 
0% 
0 339 384 
pmtpt NA 
1 6 

6 
1 6 
6.0 10.0 
12.0 17.0 
21.0 73.0 
17.5% 60.8% 
3.0 4.0 
3.0 3.0 
0.0 0.0 
6.0 7.0 

Lead 

Yes 
None Min 
68.3 67.3 
0.63 0.62 
1.05 0.32 
94.9 13.1 
0.0 0.0 
94.9 13.1 


@9 


None 
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(ft) 
Internal Link Dist (ft) 452 196 


aS 
oS 
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Base Capacity (vph) 135 618 1436 324 = 1203 


Spilloack Cap Reductn 0 


Oo 
oO 
oO 
Oo 


Reduced v/c Ratio 0.95 0.46 1.00 1.05 0.32 


Area Type: Other 


Actuated Cycle Length: 108 


Control Type: Actuated-Uncoordinated 


Intersection Signal Delay: 53.0 Intersection LOS: D 


Analysis Period (min) 15 


Queue shown is maximum after two cycles. 


Queue shown is maximum after two cycles. 


Splits and Phases: _ 8: Rivers Edge Drive & Rivers Edge Drive WB Ramps 
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Wellington Circle Study 
11: Fellsway (Route 28) & Riverside Avenue 


Lane Group 

Lane Configurations 
Traffic Volume (vph) 
Future Volume (vph) 
Ideal Flow (vphpl) 
Lane Width (ft) 
Grade (%) 

Storage Length (ft) 
Storage Lanes 
Taper Length (ft) 
Satd. Flow (prot) 

Fit Permitted 

Satd. Flow (perm) 
Right Turn on Red 
Satd. Flow (RTOR) 
Link Speed (mph) 
Link Distance (ft) 
Travel Time (s) 
Confl. Peds. (#/hr) 
Confl. Bikes (#/hr) 
Peak Hour Factor 
Growth Factor 
Heavy Vehicles (%) 
Bus Blockages (#/hr) 
Parking (#/hr) 
Mid-Block Traffic (%) 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Turn Type 

Protected Phases 
Permitted Phases 
Detector Phase 
Switch Phase 
Minimum Initial (s) 
Minimum Split (s) 
Total Split (s) 

Total Split (%) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 
Lead/Lag 

Lead-Lag Optimize? 
Recall Mode 

Act Effct Green (s) 
Actuated g/C Ratio 
vic Ratio 

Control Delay 
Queue Delay 

Total Delay 
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12.0 
19.0 
47.0 
33.6% 


Yes 


12.0 
19.0 
47.0 
33.6% 


Yes 


0.89 
100% 
0% 3% 


0 142 


8.0 
13.0 
15.0 

10.7% 


Triangle 
Weekday PM 
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NBR SBU SBL SBT 
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1900 1900 1900 1900 
11 10 10 12 
0% 
0 120 
0 1 
25 
0 0 1673 3539 
0.950 
0 0 1673 3539 
Yes 
30 
446 
10.1 
4 
0.95 094 094 0.94 
100% 100% 100% 100% 


Prot Prot NA 
4 4 1 

4 4 1 

8.0 8.0 8.0 
13.0 13.0 15.0 
15.0 15.0 37.0 
10.7% 10.7% 26.4% 
4.0 4.0 5.0 
1.0 1.0 2.0 
0.0 0.0 

5.0 7.0 

None None Max 
10.3 30.9 

0.09 0.27 

0.94 0.27 

113.1 37.9 

0.0 0.0 

113.1 37.9 
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Wellington Circle Study 


11: Fellsway (Route 28) & Riverside Avenue 


Lane Group 

Lar onfigurations 
Traffic Volume (vph) 
Future Volume (vph) 
Ideal Flow (vphpl) 
Lane Width (ft) 
Grade (%) 

Storage Length (ft) 
Storage Lanes 
Taper Length (ft) 
Satd. Flow (prot) 

Fit Permitted 

Satd. Flow (perm) 
Right Turn on Red 
Satd. Flow (RTOR) 
Link Speed (mph) 
Link Distance (ft) 
Travel Time (s) 
Confl. Peds. (#/hr) 
Confl. Bikes (#/hr) 
Peak Hour Factor 
Growth Factor 
Heavy Vehicles (%) 
Bus Blockages (#/hr) 
Parking (#/hr) 
Mid-Block Traffic (%) 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Turn Type 

Protected Phases 
Permitted Phases 
Detector Phase 
Switch Phase 
Minimum Initial (s) 
Minimum Split (s) 
Total Split (s) 

Total Split (%) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 
Lead/Lag 

Lead-Lag Optimize? 
Recall Mode 

Act Effct Green (s) 
Actuated g/C Ratio 
vic Ratio 

Control Delay 
Queue Delay 

Total Delay 


11/28/2022 
McMahon Associates 


None 


Triangle 
Weekday PM 
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Wellington Circle Study 
1: Fellsway (Route 28) & Riverside Avenue 
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Base Capacity (vph) 391 


Spilloack Cap Reductn 


Oo 
oO 
oO 
Oo 
Oo 
Oo 
Oo 
Oo 


8) 
fan) 

a 
= 

fo) 

@o 

fom 
= 
rs) 

5) 
= 
fo) 

Oo 
oo 
i) 
Oo 
NI 
nm 
Oo 
~ 
So 
Oo 
we 
oe 
Oo 
ico) 
fo) 
—_ 
Oo 
= 
oO 
© 
im 
Oo 
iw) 
~ 


Other 


> 
® 
rt) 
Ho 
<= 
Ss 
® 


> 
Q 
= 
fed) 
—_ 
oO 
Q 
i?) Ha 
< 
Qa 
(a>) 
_ 
oO 
5 
Co} 
= 
= 
—_ 
—_ 
on 
ws 


Control Type: Semi Act-Uncoord 


Intersection Signal Delay: 68.2 Intersection LOS: E 


Analysis Period (min) 15 


Queue shown is maximum after two cycles. 


plits and Phases: 11: Fellsway (Route 28) & Riverside Avenue 


tho: 


: 


Wellington Circle Study Triangle 
11: Fellsway (Route 28) & Riverside Avenue Weekday PM 


| 


Approach Delay 


Queue Length 50th (ft) 


Oo 


Internal Link Dist (ft) 


Base Capacity (vph) 556 


Spilloack Cap Reductn 


oO 


Reduced vic Ratio 0.23 
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Wellington Circle Study 
13: Fellsway (Route 28) & Presidents Landin 


Lane Group 

Lane Configurations 
Traffic Volume (vph) 
Future Volume (vph) 
Ideal Flow (vphpl) 
Lane Width (ft) 
Grade (%) 

Storage Length (ft) 
Storage Lanes 
Taper Length (ft) 
Satd. Flow (prot) 

Fit Permitted 

Satd. Flow (perm) 
Right Turn on Red 
Satd. Flow (RTOR) 
Link Speed (mph) 
Link Distance (ft) 
Travel Time (s) 
Confl. Peds. (#/hr) 
Confl. Bikes (#/hr) 
Peak Hour Factor 
Growth Factor 
Heavy Vehicles (%) 
Bus Blockages (#/hr) 
Parking (#/hr) 
Mid-Block Traffic (%) 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Turn Type 

Protected Phases 
Permitted Phases 
Detector Phase 
Switch Phase 
Minimum Initial (s) 
Minimum Split (s) 
Total Split (s) 

Total Split (%) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 
Lead/Lag 

Lead-Lag Optimize? 
Recall Mode 

Act Effct Green (s) 
Actuated g/C Ratio 
vic Ratio 

Control Delay 
Queue Delay 

Total Delay 


11/28/2022 
McMahon Associates 


WBL WBR 
j id 
225 216 
225 216 
1900 1900 
16 16 
0% 
0 0 
1 1 
25 
2025 1812 
0.950 
2025 1812 
Yes 
1 
30 
434 
9.9 
0.95 0.95 
100% 100% 
1% 1% 
0 0 
0% 
237 227 
Prot custom 
2 2 
3 
2 2 
6.0 6.0 
11.0 11.0 
25.0 25.0 
20.8% 20.8% 
3.0 3.0 
2.0 2.0 
0.0 0.0 
5.0 5.0 
None None 
18.3 36.3 
0.15 0.30 
0.77 0.41 
65.4 35.5 
0.0 0.0 
65.4 35.5 


NBR = SBU 

298 10 

298 10 

1900 1900 

12 11 
100 
0 

0 0 

0 0 
Yes 
32 

0.97 0.98 

100% 100% 

1% 0% 

0 0 

0 0 

Prot 

3 

3 

6.0 

11.0 

18.0 

15.0% 

3.0 

2.0 

None 


Triangle 
Weekday PM 
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Wellington Circle Study 
3: Fellsway (Route 28) & Presidents Landin 
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Internal Link Dist (ft) 354 567 133 


Base Capacity (vph) 337 541 3657 195 3923 
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Area Type: Other 
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Intersection Capacity Utilization 81.5% ICU Level of Service D 


# 95th percentile volume exceeds capacity, queue may be longer. 


m Volume for 95th percentile queue is metered by upstream signal. 


Splits and Phases: 13: Fellsway (Route 28) & Presidents Landing 


toi 


my 
j 


Wellington Circle Study 


3: Station Landing & Revere Beach Parkway (Route 16 


Movement 

Lane Configurations 
Traffic Volume (veh/h) 
Future Volume (Veh/h) 
Sign Control 

Grade 

Peak Hour Factor 
Hourly flow rate (vph) 
Pedestrians 

Lane Width (ft) 
Walking Speed (ft/s) 
Percent Blockage 
Right turn flare (veh) 
Median type 

Median storage veh) 
Upstream signal (ft) 
pX, platoon unblocked 
vC, conflicting volume 
vC1, stage 1 conf vol 
vC2, stage 2 conf vol 
vCu, unblocked vol 
tC, single (s) 

tC, 2 stage (s) 

tF (s) 

p0 queue free % 

cM capacity (veh/h) 


Direction, Lane # 
Volume Total 
Volume Left 
Volume Right 

cSH 

Volume to Capacity 
Queue Length 95th (ft) 
Control Delay (s) 
Lane LOS 
Approach Delay (s) 
Approach LOS 


Intersection Summary 
Average Delay 


Intersection Capacity Utilization 


Analysis Period (min) 


11/28/2022 
McMahon Associates 


> FY 
EBT EBR _WBL 
4b 


3505 238 0 
3505 238 0 
Free 

0% 
0.98 0.98 0.92 
3577 243 0 


None 


335 


Triangle 

Weekday PM 
oie a 
WBT NBL NBR 
itt fe 


3009 0 148 
3009 0 148 


Free Stop 
0% 0% 

0.92 082 0.82 
3271 0 180 
4 
16.0 
85 
1 

None 

0.73 ~=—-:0.73 
4520 1318 
4528 115 
6.8 6.9 
3.5 3.3 
100 73 

1 665 


ICU Level of Service E 
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Wellington Circle Study 
4: Constitution Way & Revere Beach Parkway (Route 16 


Movement 

Lane Configurations 
Traffic Volume (veh/h) 
Future Volume (Veh/h) 
Sign Control 

Grade 

Peak Hour Factor 
Hourly flow rate (vph) 
Pedestrians 

Lane Width (ft) 
Walking Speed (ft/s) 
Percent Blockage 
Right turn flare (veh) 
Median type 

Median storage veh) 
Upstream signal (ft) 
pX, platoon unblocked 
vC, conflicting volume 
vC1, stage 1 conf vol 
vC2, stage 2 conf vol 
vCu, unblocked vol 
tC, single (s) 

tC, 2 stage (s) 

tF (s) 

p0 queue free % 

cM capacity (veh/h) 


Direction, Lane # 


> FY 
EBT _EBR _WBL 
4b 


3608 45 0 
3608 45 0 
Free 

0% 
0.98 0.98 0.95 
3682 46 0 


None 


605 


Volume Total 1473 = 1473 782 
Volume Left 0 0 0 
Volume Right 0 0 46 
cSH 1700 1700 1700 
Volume to Capacity 0.87 087 0.46 
Queue Length 95th (ft) 0 0 0 
Control Delay (s) 0.0 0.0 0.0 
Lane LOS 

Approach Delay (s) 0.0 

Approach LOS 

Intersection Summary 

Average Delay 0.3 
Intersection Capacity Utilization 88.4% 
Analysis Period (min) ils 


11/28/2022 
McMahon Associates 


<— 


WBT 
44 
3009 
3009 
Free 
0% 
0.95 
3167 


None 


i a 
NBL NBR 
dl 
0 178 
0 178 
Stop 
0% 
0.91 0.91 
0 196 
10 
16.0 
3.5 
1 
0.73 ~=—0.73 
4771. 1260 
4870 73 
6.8 6.9 
3.5 3.3 
100 72 
0 704 
WB2 WB3 
1056 1056 
0 0 
0 0 
1700 1700 
0.62 0.62 
0 0 
0.0 0.0 


ICU Level of Service 


Triangle 
Weekday PM 
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Wellington Circle Study 


5: Revere Beach Parkway (Route 16) & Brainard Avenue 


Movement EBL EBT  WBT 
Lane Configurations So a 
Traffic Volume (veh/h) 0 3786 2981 
Future Volume (Veh/h) 0 3786 2981 
Sign Control Free Free 
Grade 0% 0% 
Peak Hour Factor 0.91 0.91 0.96 
Hourly flow rate (vph) 0 4160 3105 
Pedestrians 

Lane Width (ft) 

Walking Speed (ft/s) 

Percent Blockage 

Right turn flare (veh) 

Median type None None 
Median storage veh) 

Upstream signal (ft) 730 

pX, platoon unblocked 

vC, conflicting volume 3230 


vC1, stage 1 conf vol 
vC2, stage 2 conf vol 


vCu, unblocked vol 3230 

tC, single (s) 41 

tC, 2 stage (s) 

tF (s) 2.2 

p0 queue free % 100 

cM capacity (veh/h) 92 

Direction, Lane # EDN DZ EDIO 
Volume Total 1387 91387 = 1387 
Volume Left 0 0 0 
Volume Right 0 0 0 
cSH 1700 1700 1700 
Volume to Capacity 0.82 082 0.82 
Queue Length 95th (ft) 0 0 0 
Control Delay (s) 0.0 0.0 0.0 
Lane LOS 

Approach Delay (s) 0.0 

Approach LOS 

Intersection Summary 

Average Delay 0.1 
Intersection Capacity Utilization 76.5% 
Analysis Period (min) 15 
11/28/2022 


McMahon Associates 


SBL SBR 
id 
0 28 
0 28 
Stop 
0% 
0.68 0.68 
0 4 
23 
15.0 
3.5 
3 
0.73 
4515 1058 
4520 1058 
6.8 6.9 
3.5 3.3 
100 81 
1 218 
WB2 WB3 
1035 1035 
0 0 
0 0 
1700 1700 
0.61 0.61 
0 0 
0.0 0.0 


ICU Level of Service 


Triangle 
Weekday PM 
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Wellington Circle Study Triangle 


9: Rivers Edge Drive & Revere Beach Parkway EB Ramps Weekday PM 
Intersection 
Int Delay, s/veh 0.2 
Movement EBT EBR WBL WBT NBL NBR 
Lane Configurations - fF HR HH ol 
Traffic Vol, veh/h ol ffl 32 1193 0 0 
Future Vol, veh/h 377 71 32 1193 0 0 
Conflicting Peds, #/hr 0 0 0 0 0 0 
Sign Control Free Free Free Free Stop Stop 
RT Channelized - None - None - None 
Storage Length - 0 150 - - 0 
Veh in Median Storage, # 0 - - 0 0 - 
Grade, % 0 - - 0 0 - 
Peak Hour Factor 94 994 $84 84 92 92 
Heavy Vehicles, % 7 21 19 4 2 2 
Mvmt Flow 401 76 = =38 =—1420 0 0 
Major/Minor Major1 Major2 Minor 
Conflicting Flow All 0 0 477 0 - 401 
Stage 1 - - - - - - 
Stage 2 - - - - - - 
Critical Hdwy - - 4385 - - 6.23 


Critical Hdwy Stg 1 
Critical Hdwy Stg 2 - - : g g z 
Follow-up Hdwy - - 2.3805 - - 3.319 


Pot Cap-1 Maneuver - - 986 - 0 648 
Stage 1 - - - - 0 - 
Stage 2 - - - - 0 

Platoon blocked, % - - - 

Mov Cap-1 Maneuver - - 986 - - 648 

Mov Cap-2 Maneuver - - - - - 
Stage 1 
Stage 2 

Approach EB WB NB 

HCM Control Delay, s 0 0.2 0 

HCM LOS A 


Minor Lane/Major Mvmt NBLni EBT EBR WBL WBT 


Capacity (veh/h) - - - 986 - 

HCM Lane VIC Ratio - - - 0.039 

HCM Control Delay (s) 0 - - 88 

HCM Lane LOS A - - A 

HCM 95th %tile Q(veh) - - - 0.1 

11/28/2022 Synchro 11 Report 
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Wellington Circle Study Triangle 


15: Wellington East Driveway & Revere Beach Parkway EB Ramps Weekday PM 
Intersection 
Int Delay, s/veh 85.6 
Movement EBT EBR WBL WBT NBL NBR 
Lane Configurations # + HH Ff 
Traffic Vol, veh/h 377 0 0 804 421 133 
Future Vol, veh/h 377 0 0 804 421 133 
Conflicting Peds, #/hr 0 0 0 0 0 0 
Sign Control Free Free Free Free Stop Stop 
RT Channelized - None - None - None 
Storage Length - - - - 0 0 
Veh in Median Storage, # 0 - - 0 0 - 
Grade, % 0 - - 0 0 - 
Peak Hour Factor C3 CC meOC MECC MNELO2amEEOZ 
Heavy Vehicles, % 4 2 2 7 0 5 
Mvmt Flow 405 0 0 903 513 162 
Major/Minor Major1 Major2 Minor 
Conflicting Flow All 0 - - - 857 405 
Stage 1 - - - - 405 
Stage 2 - - - - 452 
Critical Hdwy - - - - 66 6.275 
Critical Hdwy Stg 1 - - - - 54 - 
Critical Hdwy Stg 2 - - - - 5.8 - 
Follow-up Hdwy - - - -  3.53.3475 
Pot Cap-1 Maneuver - 0 0 - ~315 637 
Stage 1 - 0 0 - 678 - 
Stage 2 - 0 0 - 614 
Platoon blocked, % - - 

Mov Cap-1 Maneuver - - - - ~315 637 
Mov Cap-2 Maneuver - - - - ~315 - 
Stage 1 - - - - 678 
Stage 2 - - - - 614 
Approach EB WB NB 
HCM Control Delay, s 0 0 251.4 
HCM LOS F 


Minor Lane/Major Mvmt NBLniNBLn2 EBT WBT 


Capacity (veh/h) 315 637 - 
HCM Lane VIC Ratio 1.63 0.255 - 
HCM Control Delay (s) $326.9 12.6 

HCM Lane LOS F B 

HCM 95th %tile Q(veh) 31 1 

Notes 


~: Volume exceeds capacity  $: Delay exceeds 300s | +: Computation Not Defined —_*: All major volume in platoon 
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Wellington Circle Study Triangle 
10: 9th Street/9th St & Middlesex Ave Weekday PM 
Intersection 
Int Delay, s/veh 11.9 
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL_ SBT SBR 
Lane Configurations re b b 5 ol 
Traffic Vol, veh/h 410 =. 33 0 0 181 75 0 45 5 619 0 477 
Future Vol, veh/h 410 =. 33 0 0 181 75 0 45 5 619 0 477 
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0 
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop 
RT Channelized None None - - None - - None 
Storage Length - - - - - 50 - 0 
Veh in Median Storage, # - 0 0 0 - 0 - 
Grade, % - 0 - 0 0 - 0 - 
Peak Hour Factor gw 8 @& & @&  & &  & & 
Heavy Vehicles, % 1 0 0 0 1 0 0 2 0 0 0 1 
Mvmt Flow 432 35 0 0 191 19 0 47 5 20 0 502 
Major/Minor Major1 Major2 Minor Minor2 
Conflicting Flow All 270 0 - - - 0 - 1169 35 1156 - 231 

Stage 1 - - 899 a 2B 

Stage 2 - 270 - 925 
Critical Hdwy 4.11 652 62 7.1 - 6.21 
Critical Hdwy Stg 1 5.52 - 6.1 - 
Critical Hdwy Stg 2 Bey 6.1 
Follow-up Hdwy 2.209 - - - - 4018 33 3.5 - 3.309 
Pot Cap-1 Maneuver 1299 - 0 0 0 193 1044 175 0 811 

Stage 1 - - 0 0 0 358 - 776 0 

Stage 2 - - 0 0 0 686 325 0 
Platoon blocked, % - 
Mov Cap-1 Maneuver 1299 128 1044 93 - 811 
Mov Cap-2 Maneuver 128 - 93 

Stage 1 237 513 

Stage 2 686 171 
Approach EB WB NB SB 
HCM Control Delay,s 8.5 0 45.4 17.8 
HCM LOS E C 


Minor Lane/Major Mvmt NBLni EBL EBT WBT WBRSBLn1 SBLn2 


Capacity (veh/h) 140 1299 
HCM Lane VIC Ratio 0.376 0.332 
HCM Control Delay (s) AS eo 
HCM Lane LOS E A 
HCM 95th %tile Q(veh) 16 1.5 
11/28/2022 


McMahon Associates 
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- 0.215 0.619 
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Wellington Circle 


Lane Group 

Lane Configurations 
Traffic Volume (vph) 
Future Volume (vph) 
Ideal Flow (vphpl) 
Lane Width (ft) 
Grade (%) 

Storage Length (ft) 
Storage Lanes 
Taper Length (ft) 
Satd. Flow (prot) 

Fit Permitted 

Satd. Flow (perm) 
Right Turn on Red 
Satd. Flow (RTOR) 
Link Speed (mph) 
Link Distance (ft) 
Travel Time (s) 
Confl. Peds. (#/hr) 
Confl. Bikes (#/hr) 
Peak Hour Factor 
Growth Factor 
Heavy Vehicles (%) 
Bus Blockages (#/hr) 
Parking (#/hr) 
Mid-Block Traffic (%) 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Turn Type 

Protected Phases 
Permitted Phases 
Detector Phase 
Switch Phase 
Minimum Initial (s) 
Minimum Split (s) 
Total Split (s) 

Total Split (%) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 
Lead/Lag 

Lead-Lag Optimize? 
Recall Mode 

Act Effct Green (s) 
Actuated g/C Ratio 
vic Ratio 

Control Delay 
Queue Delay 

Total Delay 


11/28/2022 
McMahon Associates 


5.0 
28.0 
27.0 

22.5% 


5.0 
28.0 
27.0 

22.5% 


Split 
4 


4 


5.0 
32.0 
43.0 

35.8% 

40 

1.0 


Ped 


<< 


0% 


1265 
NA 


a 


WBR2 


No 


0 


5.0 
25.0 
50.0 


41.7% 


5.0 
25.0 
50.0 

41.7% 


Build - Triangle with Transit 


22: North Connector & NB Bus Lane/SB Bus Lane & Fellsway (Route 28) & 9th StreetWeekday AM 
cf <= }% * 


1253 
custom 
5 


5 


5.0 
10.0 
50.0 

41.7% 


5.0 
27.0 
27.0 

22.5% 
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Wellington Circle Build - Triangle with Transit 


133.9 58.6 128.0 
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Intersection Capacity Utilization 91.6% ICU Level of Service F 


~ Volume exceeds capacity, queue is theoretically infinite. 


# 95th percentile volume exceeds capacity, queue may be longer. 


Phase conflict between lane groups. 


Splits and Phases: 22: North Connector & NB Bus Lane/SB Bus Lane & Fellsway (Route 28) & 9th Street 


@1(R 


¢ 


@5 
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Wellington Circle 


24: Fellsway (Route 28) & Mystic Valley Parkway (Route 16 


Lane Group 

Lane Configurations 
Traffic Volume (vph) 
Future Volume (vph) 
Ideal Flow (vphpl) 
Lane Width (ft) 
Grade (%) 

Storage Length (ft) 
Storage Lanes 
Taper Length (ft) 
Satd. Flow (prot) 

Fit Permitted 

Satd. Flow (perm) 
Right Turn on Red 
Satd. Flow (RTOR) 
Link Speed (mph) 
Link Distance (ft) 
Travel Time (s) 
Confl. Peds. (#/hr) 
Confl. Bikes (#/hr) 
Peak Hour Factor 
Growth Factor 
Heavy Vehicles (%) 
Bus Blockages (#/hr) 
Parking (#/hr) 
Mid-Block Traffic (%) 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Turn Type 

Protected Phases 
Permitted Phases 
Detector Phase 
Switch Phase 
Minimum Initial (s) 
Minimum Split (s) 
Total Split (s) 

Total Split (%) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 
Lead/Lag 

Lead-Lag Optimize? 
Recall Mode 

Act Effct Green (s) 
Actuated g/C Ratio 
vic Ratio 

Control Delay 
Queue Delay 

Total Delay 
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0.95 
100% 
0% 


0 


EBT EBR 
+44 id 
760 540 
760 540 
1900 1900 
11 11 
0% 
0 
1 
4730 1546 
4730 1546 
No 

30 

363 
8.3 

0.95 0.95 

100% 100% 

6% 1% 

0 0 

0% 

800 568 
NA custom 
12 23 
12 23 

55.0 32.0 

0.46 0.27 

0.37 1.38 

21.8 220.1 
0.0 0.0 

21.8 220.1 


No 


0.95 
100% 
0% 1% 


0 112 


5.0 
10.0 
12.0 

10.0% 


Build - Triangle with Transit 
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No 
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Wellington Circle 
24: Fellsway (Route 28) & Mystic Valley Parkway (Route 16 


Lane Group 

Lane Configurations 
Traffic Volume (vph) 
Future Volume (vph) 
Ideal Flow (vphpl) 
Lane Width (ft) 
Grade (%) 

Storage Length (ft) 
Storage Lanes 
Taper Length (ft) 
Satd. Flow (prot) 

Fit Permitted 

Satd. Flow (perm) 
Right Turn on Red 
Satd. Flow (RTOR) 
Link Speed (mph) 
Link Distance (ft) 
Travel Time (s) 
Confl. Peds. (#/hr) 
Confl. Bikes (#hr) 
Peak Hour Factor 
Growth Factor 
Heavy Vehicles (%) 
Bus Blockages (#/hr) 
Parking (#/hr) 
Mid-Block Traffic (%) 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Turn Type 

Protected Phases 
Permitted Phases 
Detector Phase 
Switch Phase 
Minimum Initial (s) 
Minimum Split (s) 
Total Split (s) 

Total Split (%) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 
Lead/Lag 

Lead-Lag Optimize? 
Recall Mode 

Act Effct Green (s) 
Actuated g/C Ratio 
vic Ratio 

Control Delay 
Queue Delay 

Total Delay 
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Weekday AM 
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Wellington Circle Build - Triangle with Transit 
24: Fellsway (Route 28) & Mystic Valley Parkway (Route 16 Weekday AM 


a ee er a ee A 
Lane Group EBL_EBT _EBR _WEL__WBT WER _NBL__NBT NBR SBL__SBT_SBR 


LOS C F A F B F 
Approach Delay 104.2 3.0 55.5 151.3 
Approach LOS F A E F 
Queue Length 50th (ft) 144 ~583 8 ~102 46 ~801 
Queue Length 95th (ft) 178 #804 10 #226 51 m#569 
Internal Link Dist (ft) 283 242 391 250 
Turn Bay Length (ft) 1 

Base Capacity (vph) 2167 412 1567 100 1583 1761 
Starvation Cap Reductn 0 0 0 0 0 391 
Spillback Cap Reductn 0 0 0 0 0 0 
Storage Cap Reductn 0 0 0 0 0 0 
Reduced vic Ratio 0.37 = 1.38 0.65 1.12 0.25 1.64 


Area Type: Other 

Cycle Length: 120 

Actuated Cycle Length: 120 

Offset: 0 (0%), Referenced to phase 1:EBT and 6:WBT, Start of Green, Master Intersection 
Natural Cycle: 150 

Control Type: Actuated-Coordinated 

Maximum vic Ratio: 1.38 


Intersection Signal Delay: 99.9 Intersection LOS: F 
Intersection Capacity Utilization 86.9% ICU Level of Service E 
Analysis Period (min) 15 


~ Volume exceeds capacity, queue is theoretically infinite. 
Queue shown is maximum after two cycles. 

# 95th percentile volume exceeds capacity, queue may be longer. 
Queue shown is maximum after two cycles. 

m Volume for 95th percentile queue is metered by upstream signal. 


Splits and Phases: 24: Fellsway (Route 28) & Mystic Valley Parkway (Route 16) 
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Wellington Circle Build - Triangle with Transit 
4: Fellsway (Route 28) & Mystic Valley Parkway (Route 16 Weekday AM 


NO 


Approach Delay 


Queue Length 50th (ft) 


Internal Link Dist (ft) 


Base Capacity (vph) 


Spilloack Cap Reductn 


Reduced v/c Ratio 
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Wellington Circle Build - Triangle with Transit 


25: South Connector/North Connector & Mystic Valley Parkway (Route 16)/Revere BeWetkdakkway (Rout 
~~ @-e & & - SS F 


Lane Group EBT WBL WBT WBR WBR2 NBR2~ SBL2 ~~ SBL @9 
Lane Configurations sp FR fh rf tr 8H 5 
Traffic Volume (vph) 760 ~=1080 970 330 6 1063 310 ) 
Future Volume (vph) 760 1080 970 330 6 1063 310 9g 
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 
Lane Width (ft) 11 11 11 11 11 11 11 11 
Grade (%) 0% 0% 

Storage Length (ft) 0 200 175 
Storage Lanes 2 1 1 
Taper Length (ft) 25 25 
Satd. Flow (prot) 4730 3286 3421 1482 © Asie Bas 872 
Fit Permitted 0.950 0.950 0.950 
Satd. Flow (perm) 4730 3286 3421 1482 © Asie sea 872 
Right Turn on Red No 

Satd. Flow (RTOR) 

Link Speed (mph) 30 30 

Link Distance (ft) 322 335 

Travel Time (s) 7.3 76 


Confl. Peds. (#/hr) 
Confl. Bikes (#/hr) 


Peak Hour Factor 0.95 095 095 095 095 095 095 0.95 

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 

Heavy Vehicles (%) 6% 3% 2% Sm 2M 5% 4% 100% 

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 

Parking (#/hr) 

Mid-Block Traffic (%) 0% 0% 

Shared Lane Traffic (%) 

Lane Group Flow (vph) 800 1137 1021 353 0 1119 326 9 

Turn Type NA Prot NA custom Over Prot Prot 
Protected Phases 2 1 6 14 1 4 4 9 
Permitted Phases 

Detector Phase 2 1 6 14 1 4 4 

Switch Phase 

Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 
Minimum Split (s) 28.0 10.0 10.0 10.0 19.0 19.0 21.0 
Total Split (s) 31.0 67.0 60.0 67.0 220 220 38.0 
Total Split (%) 25.8% 59.8% 50.0% 55.8% 18.3% 18.3% 32% 
Yellow Time (s) 4.0 3.0 4.0 3.0 3.0 3.0 3.0 
All-Red Time (s) 1.0 2.0 1.0 2.0 2.0 2.0 1.0 
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 

Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 
Lead/Lag Lead Lag Lag 

Lead-Lag Optimize? Yes Yes Yes 

Recall Mode C-Max Min C-Max Min Ped Ped Max 
Act Effct Green (s) 269 620 559 83.1 62.0 16.1 16.1 

Actuated g/C Ratio 0.22 052 047 0.69 0.52 0.13 0.13 

vic Ratio 0.75 O67 064 0.34 0.83 0.75 0.08 

Control Delay 34.9 23.9 269 8.4 10.7 56.4 54.0 

Queue Delay 0.5 0.1 0.0 0.3 0.7 0.0 0.0 

Total Delay 35.4 240 269 8.7 114 564 54.0 
11/28/2022 Synchro 11 Report 
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Wellington Circle Build - Triangle with Transit 


25: South Connector/North Connector & Mystic Valley Parkway (Route 16)/Revere BeWetkdakkway (Rout 
~~ ¢ se & & &- SYS F 
Lane Group EBT WBL__WBT__WBR WBR2 NBR2 SBL2__SBL__—9 


LOS D C C A B E D 
Approach Delay 35.4 23.0 

Approach LOS D C 

Queue Length 50th (ft) 84 323 314 97 0 71 4 
Queue Length 95th (ft) 133 399 387 143 49 m137 = mi16 
Internal Link Dist (ft) 242 259 

Turn Bay Length (ft) 200 175 aifo 
Base Capacity (vph) 1061 1697 1594 1037 1352 461 123 
Starvation Cap Reductn 56 0 0 0 59 0 0 
Spillback Cap Reductn 0 74 0 234 0 0 0 
Storage Cap Reductn 0 0 0 0 0 0 0 
Reduced v/c Ratio 0.80 070 064 0.44 0.87 = 0.71 0.07 
Area Type: Other 


Cycle Length: 120 

Actuated Cycle Length: 120 

Offset: 115 (96%), Referenced to phase 2:EBT and 6:WBT, Start of Green 
Natural Cycle: 90 

Control Type: Actuated-Coordinated 

Maximum vic Ratio: 0.83 


Intersection Signal Delay: 24.7 Intersection LOS: C 
Intersection Capacity Utilization Err% ICU Level of Service H 
Analysis Period (min) 15 


m Volume for 95th percentile queue is metered by upstream signal. 


Splits and Phases: 25: South Connector/North Connector & Mystic Valley Parkway (Route 16)/Revere Beach Parkway (Route 16) 
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Wellington Circle 


28: Fellsway (Route 28) & South Connector 


Lane Group 

Lane Configurations 
Traffic Volume (vph) 
Future Volume (vph) 
Ideal Flow (vphpl) 
Lane Width (ft) 
Grade (%) 

Storage Length (ft) 
Storage Lanes 
Taper Length (ft) 
Satd. Flow (prot) 

Fit Permitted 

Satd. Flow (perm) 
Right Turn on Red 
Satd. Flow (RTOR) 
Link Speed (mph) 
Link Distance (ft) 
Travel Time (s) 
Confl. Peds. (#/hr) 
Confl. Bikes (#/hr) 
Peak Hour Factor 
Growth Factor 
Heavy Vehicles (%) 
Bus Blockages (#/hr) 
Parking (#/hr) 
Mid-Block Traffic (%) 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Turn Type 

Protected Phases 
Permitted Phases 
Detector Phase 
Switch Phase 
Minimum Initial (s) 
Minimum Split (s) 
Total Split (s) 

Total Split (%) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 
Lead/Lag 

Lead-Lag Optimize? 
Recall Mode 

Act Effct Green (s) 
Actuated g/C Ratio 
vic Ratio 

Control Delay 
Queue Delay 

Total Delay 
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* 6ff 
0 478 1063 
0 478 1063 
1900 1900 1900 
11 11 11 
0% 
0 0 
0 2 
0 3455 2617 
0 3455 2617 
No No 
30 
103 
2.3 


0.95 0.95 0.95 
100% 100% 100% 
0% 1% 5% 


0 0 0 
0% 

0 503-1119 

NA custom 

2 36 

2 36 
5.0 
10.0 
72.0 
60.0% 
40 
1.0 
0.0 
5.0 
C-Min 

67.0 66.9 

0.56 0.56 

0.26 0.77 

27.6 21.1 

0.0 0.6 

27.6 21.7 


@5 


Build - Triangle with Transit 


G6 


Weekday AM 


Synchro 11 Report 


Page 9 


Wellington Circle Build - Triangle with Transit 
8: Fellsway (Route 28) & South Connector Weekday AM 
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Reduced vic Ratio 0.97 0.26 0.74 
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Area Type Other 
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Intersection Capacity Utilization 88.8% ICU Level of Service E 


# 95th percentile volume exceeds capacity, queue may be longer. 


m Volume for 95th percentile queue is metered by upstream signal. 


Splits and Phases: 28: Fellsway (Route 28) & South Connector 
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Wellington Circle 


Build - Triangle with Transit 


1: Mystic Valley Parkway (Route 16) & Commercial Street 


Lane Group 

Lane Configurations 
Traffic Volume (vph) 
Future Volume (vph) 
Ideal Flow (vphpl) 
Lane Width (ft) 
Grade (%) 

Storage Length (ft) 
Storage Lanes 
Taper Length (ft) 
Satd. Flow (prot) 

Fit Permitted 

Satd. Flow (perm) 
Right Turn on Red 
Satd. Flow (RTOR) 
Link Speed (mph) 
Link Distance (ft) 
Travel Time (s) 
Confl. Peds. (#/hr) 
Confl. Bikes (#/hr) 
Peak Hour Factor 
Growth Factor 
Heavy Vehicles (%) 
Bus Blockages (#/hr) 
Parking (#/hr) 
Mid-Block Traffic (%) 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Turn Type 

Protected Phases 
Permitted Phases 
Detector Phase 
Switch Phase 
Minimum Initial (s) 
Minimum Split (s) 
Total Split (s) 

Total Split (%) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 
Lead/Lag 

Lead-Lag Optimize? 
Recall Mode 

Act Effct Green (s) 
Actuated g/C Ratio 
vic Ratio 

Control Delay 
Queue Delay 

Total Delay 
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8.0 
13.0 
17.0 

18.9% 

40 

1.0 


Lead 
Yes 
None 


A 


— 


Perm 


8.0 
13.0 
38.0 

42.2% 


8.0 
13.0 
38.0 

42.2% 


. Nw 
WBR__SBL__SBR 
,.6h6TTCrT 


1900 1900 1900 
12 11 11 
0% 
40 0 200 
1 1 1 
25 
1538 1544 1501 
0.950 
1538 1544 1501 
Yes Yes 
45 227 
30 
465 
10.6 


100% 
5% 13% 4% 
0 0 0 


8.0 8.0 8.0 
13.0 13.0 13.0 
38.0 15.0 15.0 

42.2% 16.7% 


Weekday AM 
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Wellington Circle Build - Triangle with Transit 
: Mystic Valley Parkway (Route 16) & Commercial Street Weekday AM 
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Control Type: Actuated-Uncoordinated 


Intersection Signal Delay: 18.8 Intersection LOS: B 


Analysis Period (min) 15 


Queue shown is maximum after two cycles. 


plits and Phases: 1: Mystic Valley Parkway (Route 16) & Commercial Street 


4 bos 


Wellington Circle 


8: Rivers Edge Drive & Rivers Edge Drive WB Ramps Weekday AM 
rN ter 

Lane Group WBL WBR  NBI NBR SBL__ SBT @9 

Lane Configurations 5 f *#b 5 # 

Traffic Volume (vph) 187 365 470 54 407 834 

Future Volume (vph) 187 365 470 54 407 834 

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 

Lane Width (ft) 11 12 12 12 12 14 

Grade (%) 0% 0% 0% 

Storage Length (ft) 85 0 0 0 

Storage Lanes 1 1 0 1 

Taper Length (ft) 200 25 

Satd. Flow (prot) 1544 1509 3279 0 1703 1949 

Fit Permitted 0.950 0.221 

Satd. Flow (perm) 1544 1509 3279 0 396 1949 

Right Turn on Red Yes No 

Satd. Flow (RTOR) 380 

Link Speed (mph) 30 30 30 

Link Distance (ft) 532 276 521 

Travel Time (s) 12.1 6.3 11.8 

Confl. Peds. (#/hr) 

Confl. Bikes (#/hr) 

Peak Hour Factor 0.96 096 084 084 088 0.88 

Growth Factor 100% 100% 100% 100% 100% 100% 

Heavy Vehicles (%) 13% T% 1% 21% 6% 4% 

Bus Blockages (#/hr) 0 0 0 0 0 0 

Parking (#/hr) 

Mid-Block Traffic (%) 0% 0% 0% 

Shared Lane Traffic (%) 

Lane Group Flow (vph) 195 380 624 0 463 948 

Turn Type Prot _ pttov NA pm-+pt NA 

Protected Phases 3 13 2 1 6 g 

Permitted Phases 6 

Detector Phase 3 13 2 1 6 

Switch Phase 

Minimum Initial (s) 5.0 10.0 6.0 =: 10.0 7.0 

Minimum Split (s) 12.0 17.0 12.0 17.0 30.0 

Total Split (s) 27.0 30.0 25.0 55.0 30.0 

Total Split (%) 24.1% 26.8% 22.3% 49.1% 27% 

Yellow Time (s) 40 40 3.0 40 2.0 

All-Red Time (s) 3.0 3.0 3.0 3.0 3.0 

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 

Total Lost Time (s) 7.0 7.0 6.0 7.0 

Lead/Lag Lag Lead 

Lead-Lag Optimize? Yes Yes 

Recall Mode None Min None Min None 

Act Effct Green (s) 183 439 23.5 50.0 49.0 

Actuated g/C Ratio 0.21 0.51 0.27 0.58 0.57 

vic Ratio 0.59 040 0.70 0.89 0.86 

Control Delay 41.0 26 35.3 37.5 279 

Queue Delay 0.0 0.0 0.0 0.0 0.0 

Total Delay 41.0 26 35.3 37.5 27.9 
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Wellington Circle Build - Triangle with Transit 


Internal Link Dist (ft) 452 196 441 


Base Capacity (vph) 


Spilloack Cap Reductn 


Area Type: Other 


Actuated Cycle Length: 86.2 


Control Type: Semi Act-Uncoord 


Intersection Signal Delay: 28.7 Intersection LOS: C 


Analysis Period (min) 15 


Queue shown is maximum after two cycles. 


Splits and Phases: 8: Rivers Edge Drive & Rivers Edge Drive WB Ramps 


11/28/2022 Synchro 11 Report 
McMahon Associates Page 4 


Wellington Circle 


11: Fellsway (Route 28) & Riverside Avenue 


Lane Group 

Lane Configurations 
Traffic Volume (vph) 
Future Volume (vph) 
Ideal Flow (vphpl) 
Lane Width (ft) 
Grade (%) 

Storage Length (ft) 
Storage Lanes 
Taper Length (ft) 
Satd. Flow (prot) 

Fit Permitted 

Satd. Flow (perm) 
Right Turn on Red 
Satd. Flow (RTOR) 
Link Speed (mph) 
Link Distance (ft) 
Travel Time (s) 
Confl. Peds. (#/hr) 
Confl. Bikes (#/hr) 
Peak Hour Factor 
Growth Factor 
Heavy Vehicles (%) 
Bus Blockages (#/hr) 
Parking (#/hr) 
Mid-Block Traffic (%) 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Turn Type 

Protected Phases 
Permitted Phases 
Detector Phase 
Switch Phase 
Minimum Initial (s) 
Minimum Split (s) 
Total Split (s) 

Total Split (%) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 
Lead/Lag 

Lead-Lag Optimize? 
Recall Mode 

Act Effct Green (s) 
Actuated g/C Ratio 
vic Ratio 

Control Delay 
Queue Delay 

Total Delay 
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12.0 
19.0 
35.0 
25.0% 


Yes 


12.0 
19.0 
35.0 
25.0% 


“\ ¥) 

WBR  NBU 

10 | 

10 1 

1900 1900 

12 10 
0 
0 

0 0 

0 0 
Yes 

0.92 0.92 

100% 100% 

44% 2% 

0 0 

0 0 

Prot 

4 

4 

8.0 

13.0 

27.0 

19.3% 

4.0 

1.0 

None 


Build - Triangle with Transit 


8.0 
13.0 
27.0 

19.3% 


Weekday AM 
P= 'S 
NBR SBU —_SBL 

b 


1900 1900 1900 
11 10 10 
0 120 
0 1 

25 

0 0 1685 
0.950 

0 0 1685 

Yes 

0.92 0.93 0.93 

100% 100% 100% 
11% 0% 0% 
0 0 0 
0 0 61 

Prot Prot 
4 4 

4 4 

8.0 8.0 
13.0 13.0 
27.0 27.0 
19.3% 19.3% 
4.0 4.0 
1.0 1.0 

0.0 

5.0 

None None 
22.6 

0.20 

0.18 

46.7 

0.0 

46.7 
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Wellington Circle 


11: Fellsway (Route 28) & Riverside Avenue 


Lane Group 
Lane'fonfigurations 
Traffic Volume (vph) 
Future Volume (vph) 
Ideal Flow (vphpl) 
Lane Width (ft) 
Grade (%) 

Storage Length (ft) 
Storage Lanes 
Taper Length (ft) 
Satd. Flow (prot) 

Fit Permitted 

Satd. Flow (perm) 
Right Turn on Red 
Satd. Flow (RTOR) 
Link Speed (mph) 
Link Distance (ft) 
Travel Time (s) 
Confl. Peds. (#/hr) 
Confl. Bikes (#/hr) 
Peak Hour Factor 
Growth Factor 
Heavy Vehicles (%) 
Bus Blockages (#/hr) 
Parking (#/hr) 
Mid-Block Traffic (%) 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Turn Type 

Protected Phases 
Permitted Phases 
Detector Phase 
Switch Phase 
Minimum Initial (s) 
Minimum Split (s) 
Total Split (s) 

Total Split (%) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 
Lead/Lag 

Lead-Lag Optimize? 
Recall Mode 

Act Effct Green (s) 
Actuated g/C Ratio 
vic Ratio 

Control Delay 
Queue Delay 

Total Delay 
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15.0 
37.0 

26.4% 


None 


Build - Triangle with Transit 


Weekday AM 


Synchro 11 Report 
Page 6 


Wellington Circle Build - Triangle with Transit 
1: Fellsway (Route 28) & Riverside Avenue Weekday AM 
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Control Type: Semi Act-Uncoord 


Intersection Signal Delay: 63.2 Intersection LOS: E 


Analysis Period (min) 15 


Queue shown is maximum after two cycles. 


plits and Phases: 11: Fellsway (Route 28) & Riverside Avenue 


tho: 


Wellington Circle Build - Triangle with Transit 
11: Fellsway (Route 28) & Riverside Avenue Weekday AM 


i 


Approach Delay 58.6 


Queue Length 50th (ft) 


wo 
) 
i) 
i 
is) 


Internal Link Dist (ft) 366 


Base Capacity (vph) 956 606 


Spilloack Cap Reductn 0 0 


Reduced v/c Ratio 1.00 0.52 


11/28/2022 Synchro 11 Report 
McMahon Associates Page 8 


Wellington Circle 


13: Fellsway (Route 28) & Presidents Landin 


Lane Group 

Lane Configurations 
Traffic Volume (vph) 
Future Volume (vph) 
Ideal Flow (vphpl) 
Lane Width (ft) 
Grade (%) 

Storage Length (ft) 
Storage Lanes 
Taper Length (ft) 
Satd. Flow (prot) 

Fit Permitted 

Satd. Flow (perm) 
Right Turn on Red 
Satd. Flow (RTOR) 
Link Speed (mph) 
Link Distance (ft) 
Travel Time (s) 
Confl. Peds. (#/hr) 
Confl. Bikes (#/hr) 
Peak Hour Factor 
Growth Factor 
Heavy Vehicles (%) 
Bus Blockages (#/hr) 
Parking (#/hr) 
Mid-Block Traffic (%) 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Turn Type 

Protected Phases 
Permitted Phases 
Detector Phase 
Switch Phase 
Minimum Initial (s) 
Minimum Split (s) 
Total Split (s) 

Total Split (%) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 
Lead/Lag 

Lead-Lag Optimize? 
Recall Mode 

Act Effct Green (s) 
Actuated g/C Ratio 
vic Ratio 

Control Delay 
Queue Delay 

Total Delay 


11/28/2022 
McMahon Associates 


WBL WBR 
ba dl 
145 55 
145 55 
1900 1900 
16 16 
0% 
0 0 
1 1 
25 
2006 1760 
0.950 
2006 1760 
Yes 
19 
30 
434 
9.9 
0.92 0.92 
100% 100% 
2% 4% 
0 0 
0% 
158 60 
Prot custom 
2 2 
3 
2 2 
6.0 6.0 
11.0 11.0 
25.0 25.0 
20.8% 20.8% 
3.0 3.0 
2.0 2.0 
0.0 0.0 
5.0 5.0 
Max Max 
20.0 45.0 
0.17 0.38 
0.47 0.09 
50.6 18.0 
0.0 0.0 
50.6 18.0 


NBR SBU 

135 8 

135 8 

1900 1900 

12 11 
100 
0 

0 0 

0 0 
Yes 
7 

0.97 0.87 

100% 100% 

5% 0% 

0 0 

0 0 

Prot 

3 

3 

6.0 

11.0 

25.0 

20.8% 

3.0 

2.0 

None 


90.0 
0.75 
1.07 
52.8 
12.9 
65.6 


Build - Triangle with Transit 


Weekday AM 
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Wellington Circle Build - Triangle with Transit 
3: Fellsway (Route 28) & Presidents Landin Weekday AM 
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(ft) 87 ~1301 


Internal Link Dist (ft) 354 567 133 


Base Capacity (vph) 334 671 93114 300 =. 3813 
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Area Type: Other 
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Intersection Capacity Utilization 85.0% ICU Level of Service E 


~ Volume exceeds capacity, queue is theoretically infinite. 


# 95th percentile volume exceeds capacity, queue may be longer. 


m Volume for 95th percentile queue is metered by upstream signal. 


Splits and Phases: 13: Fellsway (Route 28) & Presidents Landing 


toi fo 
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Wellington Circle 


3: Station Landing & Revere Beach Parkway (Route 16 


Movement 

Lane Configurations 
Traffic Volume (veh/h) 
Future Volume (Veh/h) 
Sign Control 

Grade 

Peak Hour Factor 
Hourly flow rate (vph) 
Pedestrians 

Lane Width (ft) 
Walking Speed (ft/s) 
Percent Blockage 
Right turn flare (veh) 
Median type 

Median storage veh) 
Upstream signal (ft) 
pX, platoon unblocked 
vC, conflicting volume 
vC1, stage 1 conf vol 
vC2, stage 2 conf vol 
vCu, unblocked vol 
tC, single (s) 

tC, 2 stage (s) 

tF (s) 

p0 queue free % 

cM capacity (veh/h) 


Direction, Lane # 
Volume Total 
Volume Left 
Volume Right 

cSH 

Volume to Capacity 
Queue Length 95th (ft) 
Control Delay (s) 
Lane LOS 
Approach Delay (s) 
Approach LOS 


Intersection Summary 
Average Delay 


Intersection Capacity Utilization 


Analysis Period (min) 


11/28/2022 
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> FY 
EBT _EBR _WBL 
Mb 


1885 300 0 
1885 300 0 
Free 

0% 
0.97 0.97 0.92 
1943 309 0 


None 


335 


Build - Triangle with Transit 


Weekday AM 
lie a 
WBT NBL NBR 
ttt id 


2429 0 113 
2429 0 113 
Free Stop 

0% 0% 
0.92 0.75 0.75 
2640 0 151 


4 
16.0 
3.5 
1 
None 
0.85 0.85 
2762 806 
2456 158 
6.8 6.9 
3.5 3.3 
100 719 
22 733 
WB1 WB2 WB3 WB4~ NB1 


ICU Level of Service B 


Synchro 11 Report 
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Wellington Circle 


Build - Triangle with Transit 


4: Constitution Way & Revere Beach Parkway (Route 16 Weekday AM 
-yY FTN Pe 

Movement EBT EBR  WBL  WBI NBL NBR 

Lane Configurations +4 Sa aa ff 

Traffic Volume (veh/h) 1965 33 0 2429 0 84 

Future Volume (Veh/h) 1965 33 0 2429 0 84 

Sign Control Free Free Stop 

Grade 0% 0% 0% 

Peak Hour Factor 095 095 098 098 075 0.75 

Hourly flow rate (vph) 2068 35 0 2479 0 112 

Pedestrians 5) 

Lane Width (ft) 16.0 

Walking Speed (ft/s) 3.5 

Percent Blockage 1 

Right turn flare (veh) 

Median type None None 

Median storage veh) 

Upstream signal (ft) 605 

pX, platoon unblocked 0.87 0.87 ~=—-:0.87 

vC, conflicting volume 2108 2917 712 

vC1, stage 1 conf vol 

vC2, stage 2 conf vol 

vCu, unblocked vol 1764 2689 167 

tC, single (s) 41 6.8 7.1 

tC, 2 stage (s) 

tF (s) 2.2 3.5 3.4 

p0 queue free % 100 100 84 

cM capacity (veh/h) 312 16 716 

Direction, Lane # EB1  EB2 EB3 WB1 WB2 WB3 _ NB1 

Volume Total 827 827 449 826 826 826 112 

Volume Left 0 0 0 0 0 0 0 

Volume Right 0 0 35 0 0 0 112 

cSH 1700 ~=1700 1700 1700 1700 # 1700 716 

Volume to Capacity 049 049 026 049 049 049 0.16 

Queue Length 95th (ft) 0 0 0 0 0 0 14 

Control Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 11.0 

Lane LOS B 

Approach Delay (s) 0.0 0.0 11.0 

Approach LOS B 

Intersection Summary 

Average Delay 0.3 

Intersection Capacity Utilization 50.6% ICU Level of Service A 

Analysis Period (min) 15 
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Wellington Circle 


5: Revere Beach Parkway (Route 16) & Brainard Avenue 


Movement 

Lane Configurations 
Traffic Volume (veh/h) 
Future Volume (Veh/h) 
Sign Control 

Grade 

Peak Hour Factor 
Hourly flow rate (vph) 
Pedestrians 

Lane Width (ft) 
Walking Speed (ft/s) 
Percent Blockage 
Right turn flare (veh) 
Median type 

Median storage veh) 
Upstream signal (ft) 
pX, platoon unblocked 
vC, conflicting volume 
vC1, stage 1 conf vol 
vC2, stage 2 conf vol 
vCu, unblocked vol 
tC, single (s) 

tC, 2 stage (s) 

tF (s) 

p0 queue free % 

cM capacity (veh/h) 


Direction, Lane # 
Volume Total 
Volume Left 
Volume Right 

cSH 

Volume to Capacity 
Queue Length 95th (ft) 
Control Delay (s) 
Lane LOS 
Approach Delay (s) 
Approach LOS 


Intersection Summary 
Average Delay 


Intersection Capacity Utilization 


Analysis Period (min) 
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EBL 


0.94 


EB 4 
727 
0 

0 
1700 
0.43 
0 
0.0 


0.0 


— 


EBT 
44 
2049 
2049 

Free 

0% 

0.94 

2180 


None 


730 


EB 2 
727 
0 

0 
1700 
0.43 
0 
0.0 


- A WN of 
WBT WBR SBL SBR 
+44 id F 
2381 114 0 48 
2381 114 0 48 
Free Stop 
0% 0% 
0.82 0.82 0.61 0.61 
2904 139 0 79 
11 
15.0 
3.5 
1 
None 
0.88 
3642 979 
3528 979 
6.8 7.0 
3.5 3.4 
100 67 
4 239 
EB3 WB1 WB2 WB3 £4WB4 
727 968 968 968 139 
0 0 0 0 0 
0 0 0 0 139 
1700 1700 1700 1700 #1700 
0.43 0.57 0.57 0.57 0.08 
0 0 0 0 0 
0.0 0.0 0.0 0.0 0.0 
0.0 
0.4 
56.0% ICU Level of Service 


Build - Triangle with Transit 


Weekday AM 
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Wellington Circle Build - Triangle with Transit 


9: Rivers Edge Drive & Revere Beach Parkway EB Ramps Weekday AM 
Intersection 
Int Delay, s/veh 2 
Movement EBT EBR WBL WBT NBL NBR 
Lane Configurations - Ff HR Hh ol 
Traffic Vol, veh/h 369 652 210 513 0 0 
Future Vol, veh/h 369 652 210 513 0 0 
Conflicting Peds, #/hr 0 0 0 0 0 0 
Sign Control Free Free Free Free Stop Stop 
RT Channelized - None - None - None 
Storage Length - 0 150 - - 0 
Veh in Median Storage, # 0 - - 0 0 - 
Grade, % 0 - - 0 0 - 
Peak Hour Factor O22 OC COG a2 
Heavy Vehicles, % 7 5 9g 9 0 0 
Mvmt Flow 401 709 253 618 0 0 
Major/Minor Major1 Major2 Minor 
Conflicting Flow All 0 0 1110 0 - 401 
Stage 1 - - - - - - 
Stage 2 - - - - - : 
Critical Hdwy - - 4.235 - - 62 


Critical Hdwy Stg 1 
Critical Hdwy Stg 2 - - - g g i 
Follow-up Hdwy - - 2.2855 - - 3.3 


Pot Cap-1 Maneuver - - 595 - 0 653 
Stage 1 - - - - 0 - 
Stage 2 - - - - 0 

Platoon blocked, % - - - 

Mov Cap-1 Maneuver - - 595 - - 653 

Mov Cap-2 Maneuver - - - - - - 
Stage 1 
Stage 2 

Approach EB WB NB 

HCM Control Delay, s 0 45 0 

HCM LOS A 


Minor Lane/Major Mvmt NBLni EBT EBR WBL WBT 


Capacity (veh/h) - - - 595 - 

HCM Lane V/C Ratio - - - 0.425 - 

HCM Control Delay (s) 0 - 2 1108) 

HCM Lane LOS A - - C 

HCM 95th %tile Q(veh) - - - 24 

11/28/2022 Synchro 11 Report 
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Wellington Circle Build - Triangle with Transit 


15: Wellington East Driveway & Revere Beach Parkway EB Ramps Weekday AM 
Intersection 
Int Delay, s/veh 1.3 
Movement EBT EBR WBL WBT NBL NBR 
Lane Configurations # - HF FF 
Traffic Vol, veh/h 369 0 0 667 56 44 
Future Vol, veh/h 369 0 0 667 56 44 
Conflicting Peds, #/hr 0 0 0 0 0 0 
Sign Control Free Free Free Free Stop Stop 
RT Channelized - None - None - None 
Storage Length - - - - 0 0 
Veh in Median Storage, # 0 - - 0 0 - 
Grade, % 0 - - 0 0 - 
Peak Hour Factor Re 8 8) Gi 2 
Heavy Vehicles, % 9g 2 2 5 20 20 
Mvmt Flow 401 0 0 804 61 48 
Major/Minor Major1 Major2 Minor 
Conflicting Flow All 0 - - - 803 401 
Stage 1 - - - - 401 - 
Stage 2 - - - - 402 - 
Critical Hdwy - - - = @8 8 
Critical Hdwy Stg 1 - - - - 57 - 
Critical Hdwy Stg 2 - - - - 6.1 - 
Follow-up Hdwy - - - - 3.69 3.49 
Pot Cap-1 Maneuver - 0 0 - 307 604 
Stage 1 - 0 0 - 631 - 
Stage 2 - 0 0 - 602 
Platoon blocked, % - - 
Mov Cap-1 Maneuver - - - - 307 604 
Mov Cap-2 Maneuver - - - - 307 - 
Stage 1 - - - - 631 
Stage 2 - - - - 602 
Approach EB WB NB 
HCM Control Delay, s 0 0 16 
HCM LOS C 


Minor Lane/Major Mvmt NBLniNBLn2 EBT WBT 


Capacity (veh/h) 307 604 - 

HCM Lane VIC Ratio 0.198 0.079 - 

HCM Control Delay (s) (SlGeS 

HCM Lane LOS C B 

HCM 95th %tile Q(veh) 07 0.3 

11/28/2022 Synchro 11 Report 
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Wellington Circle Build - Triangle with Transit 


10: 9th Street/9th St & Middlesex Ave Weekday AM 
Intersection 
Int Delay, s/veh 117.5 
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL_ SBT SBR 
Lane Configurations df b b 5 ol 
Traffic Vol, veh/h 80 10 0 0 374 21 0 5) 1 20 0 828 
Future Vol, veh/h 80 10 0 0 374 = 21 0 5 1 20 0 828 
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0 
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop 
RT Channelized - - None - - None - - None - - None 
Storage Length - - - - - - - - - 50 - 0 
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 - 
Grade, % - 0 - - 0 - - 0 - - 0 - 
Peak Hour Factor gw 8 @& & @&  & %  & & & 
Heavy Vehicles, % 1 0 0 0 3 4 0 29 0 11 0 3 
Mvmt Flow 84 11 0 0 394 22 0 5 1 21 0 872 
Major/Minor Major1 Major2 Minor1 Minor2 
Conflicting Flow All 416 0 - - - 0 - 595 11 587 - 405 
Stage 1 - - - - - - - 179 - 405 
Stage 2 - - - - - - - 416 - 182 - 
Critical Hdwy 4.11 - - - - - - 679 62 7.21 - 6.23 
Critical Hdwy Stg 1 - - - - - - - 5.79 - 6.21 - 
Critical Hdwy Stg 2 - - - - - - - 5.79 - 6.21 - 
Follow-up Hdwy 2.209 - - - - - - 4261 3.3 3.599 - 3.327 
Pot Cap-1 Maneuver 1148 - 0 0 - - 0 383 1076 408 0 ~ 644 
Stage 1 - - 0 0 - - 0 703 - 605 0 
Stage 2 - - 0 0 - - 0 548 - 799 0 
Platoon blocked, % - - - 
Mov Cap-1 Maneuver 1148 - - - - - - 355 1076 380 - ~644 
Mov Cap-2 Maneuver - - - - - - - 355 - 380 - 
Stage 1 - - - - - - - 651 - 560 
Stage 2 - - - - - - - 548 - 733 
Approach EB WB NB SB 
HCM Control Delay,s 7.5 0 14.1 184.6 
HCM LOS B F 


Minor Lane/Major Mvmt NBLni EBL EBT WBT WBRSBLn1 SBLn2 


Capacity (veh/h) 400 1148 - - - 380 644 
HCM Lane V/C Ratio 0.016 0.073 - - - 0.055 1.353 
HCM Control Delay (s) 141 84 0 - - 15 188.7 
HCM Lane LOS B A A - - C F 
HCM 95th %tile Q(veh) 0 0.2 - - - 02 37.2 
Notes 


~: Volume exceeds capacity  $: Delay exceeds 300s | +: Computation Not Defined —_*: All major volume in platoon 


11/28/2022 Synchro 11 Report 
McMahon Associates Page 4 


Wellington Circle Study 


Lane Group 

Lane Configurations 
Traffic Volume (vph) 
Future Volume (vph) 
Ideal Flow (vphpl) 
Lane Width (ft) 
Grade (%) 

Storage Length (ft) 
Storage Lanes 
Taper Length (ft) 
Satd. Flow (prot) 

Fit Permitted 

Satd. Flow (perm) 
Right Turn on Red 
Satd. Flow (RTOR) 
Link Speed (mph) 
Link Distance (ft) 
Travel Time (s) 
Confl. Peds. (#/hr) 
Confl. Bikes (#/hr) 
Peak Hour Factor 
Growth Factor 
Heavy Vehicles (%) 
Bus Blockages (#/hr) 
Parking (#/hr) 
Mid-Block Traffic (%) 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Turn Type 

Protected Phases 
Permitted Phases 
Detector Phase 
Switch Phase 
Minimum Initial (s) 
Minimum Split (s) 
Total Split (s) 

Total Split (%) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 
Lead/Lag 

Lead-Lag Optimize? 
Recall Mode 

Act Effct Green (s) 
Actuated g/C Ratio 
vic Ratio 

Control Delay 
Queue Delay 

Total Delay 
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Ps 


5.0 
28.0 
48.0 

40.0% 


EBT WBL WBT WBR2 ~ NBT 
+ dt + 
443 213 320 125 374 
443 213 320 125 374 
1900 1900 1900 1900 1900 
11 11 11 11 11 
0% 0% 0% 

0 

0 

25 
1818 0 3287 0 1801 

0.984 
1818 0 3287 0 1801 
No 
30 30 30 
330 197 330 
75 4.5 75 
1 

0.95 095 095 0.95 0.95 
100% 100% 100% 100% 100% 
1% 1% 1% 2% 2% 
0 0 0 0 0 
0% 0% 0% 
466 0 693 0 394 
NA Split NA NA 
1! 4 4 2! 
1 4 4 2 
5.0 5.0 5.0 5.0 
28.0 32.0 32.0 25.0 
48.0 37.0 37.0 35.0 
40.0% 30.8% 30.8% 29.2% 
4.0 4.0 4.0 4.0 
1.0 1.0 1.0 1.0 
0.0 0.0 0.0 
5.0 5.0 5.0 
Lead Lag 
Yes Yes 
C-Min Ped Ped Ped 
39.5 30.2 35.3 
0.33 0.25 0.29 
0.78 0.84 0.74 
21.6 52.5 68.0 
11.5) 0.0 55.2 
23.0 52.5 123.2 


5.0 
25.0 
35.0 

29.2% 


Build - Triangle with Transit 


22: North Connector & NB Bus Lane/SB Bus Lane & Fellsway (Route 28) & 9th StreetWeekday PM 


337 
custom 
5 


5 


5.0 
10.0 
27.0 

22.5% 


5.0 
27.0 
56.0 

46.7% 


few“ Vv 4A 


NWR 
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Wellington Circle Study Build - Triangle with Transit 


22: North Connector & NB Bus Lane/SB Bus Lane & Fellsway (Route 28) & 9th StreetWeekday PM 
Ae we Be FE Oe & 


LOS B C D F D E B C 
Approach Delay 18.4 52.5 123.2 524 

Approach LOS B D F D 

Queue Length 50th (ft) 148 200 264 329 213 142 5 7 
Queue Length 95th (ft) 182 308 336 #486 325 196 17 23 
Internal Link Dist (ft) 250 117 250 706 

Turn Bay Length (ft) 200 500 

Base Capacity (vph) 1212 651 876 529 523 498 726 453 
Starvation Cap Reductn 223 67 0 178 0 0 0 0 
Spillback Cap Reductn 0 0 0 0 0 0 0 0 
Storage Cap Reductn 0 0 0 0 0 0 0 0 
Reduced v/c Ratio 0.68 0.80 0.79 112 060 0.68 0.02 0.03 


Area Type: Other 

Cycle Length: 120 

Actuated Cycle Length: 120 

Offset: 81 (68%), Referenced to phase 1:EBTL, Start of Green 
Natural Cycle: 85 

Control Type: Actuated-Coordinated 

Maximum vic Ratio: 0.84 


Intersection Signal Delay: 48.5 Intersection LOS: D 
Intersection Capacity Utilization 86.3% ICU Level of Service E 
Analysis Period (min) 15 


# 95th percentile volume exceeds capacity, queue may be longer. 
Queue shown is maximum after two cycles. 
!_ Phase conflict between lane groups. 


Splits and Phases: 22: North Connector & NB Bus Lane/SB Bus Lane & Fellsway (Route 28) & 9th Street 
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Wellington Circle Study 
24: Fellsway (Route 28) & Mystic Valley Parkway (Route 16 


Lane Group 

Lane Configurations 
Traffic Volume (vph) 
Future Volume (vph) 
Ideal Flow (vphpl) 
Lane Width (ft) 
Grade (%) 

Storage Length (ft) 
Storage Lanes 
Taper Length (ft) 
Satd. Flow (prot) 

Fit Permitted 

Satd. Flow (perm) 
Right Turn on Red 
Satd. Flow (RTOR) 
Link Speed (mph) 
Link Distance (ft) 
Travel Time (s) 
Confl. Peds. (#/hr) 
Confl. Bikes (#/hr) 
Peak Hour Factor 
Growth Factor 
Heavy Vehicles (%) 
Bus Blockages (#/hr) 
Parking (#/hr) 
Mid-Block Traffic (%) 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Turn Type 

Protected Phases 
Permitted Phases 
Detector Phase 
Switch Phase 
Minimum Initial (s) 
Minimum Split (s) 
Total Split (s) 

Total Split (%) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 
Lead/Lag 

Lead-Lag Optimize? 
Recall Mode 

Act Effct Green (s) 
Actuated g/C Ratio 
vic Ratio 

Control Delay 
Queue Delay 

Total Delay 
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gs he 
EBL EBT BR 
44 ‘dl 
0 1521 215 
0 1521 215 
1900 1900 1900 
11 11 11 
0% 
0 0 
0 1 
25 
0 4916 1531 
0 4916 1531 
No 
30 
363 
8.3 
0.95 0.95 0.95 
100% 100% 100% 
0% 2% 2% 
0 0 0 
0% 
0 1601 226 
NA custom 
1 23 
1 23 
5.0 
35.0 
39.0 
32.5% 
40 
1.0 
0.0 
5.0 
Lead 
Yes 
C-Max 
34.0 53.0 
0.28 0.44 
‘ate 0.33 
115.6 23.7 
0.4 0.0 
116.0 23.7 


¢ = 
WBL WBT 
+4 
0 1260 
0 1260 
1900 1900 
11 11 
0% 
0 
0 
25 
0 3421 
0 3421 
30 
322 
7.3 
0.95 0.95 
100% 100% 
0% 2% 
0 0 
0% 
0 1326 
NA 
6 
6 
5.0 
30.0 
55.0 
45.8% 
40 
1.0 
0.0 
5.0 
C-Max 
50.0 
0.42 
0.93 
29.3 
0.0 
29.3 


No 


0.95 
100% 
0% 


0 


0.95 
100% 


5.0 
10.0 
42.0 


35.0% 


3.0 
2.0 
0.0 
5.0 
Lead 
Yes 
Min 
37.0 
0.31 
0.99 
83.8 
16.1 
100.0 


Build - Triangle with Transit 
Weekday PM 


No 


0.95 
100% 
0% 


0 
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Wellington Circle Study 


24: Fellsway (Route 28) & Mystic Valley Parkway (Route 16 


Lane Group 

Lane Configurations 
Traffic Volume (vph) 
Future Volume (vph) 
Ideal Flow (vphpl) 
Lane Width (ft) 
Grade (%) 

Storage Length (ft) 
Storage Lanes 
Taper Length (ft) 
Satd. Flow (prot) 

Fit Permitted 

Satd. Flow (perm) 
Right Turn on Red 
Satd. Flow (RTOR) 
Link Speed (mph) 
Link Distance (ft) 
Travel Time (s) 
Confl. Peds. (#/hr) 
Confl. Bikes (#hr) 
Peak Hour Factor 
Growth Factor 
Heavy Vehicles (%) 
Bus Blockages (#/hr) 
Parking (#/hr) 
Mid-Block Traffic (%) 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Turn Type 

Protected Phases 
Permitted Phases 
Detector Phase 
Switch Phase 
Minimum Initial (s) 
Minimum Split (s) 
Total Split (s) 

Total Split (%) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 
Lead/Lag 

Lead-Lag Optimize? 
Recall Mode 

Act Effct Green (s) 
Actuated g/C Ratio 
vic Ratio 

Control Delay 
Queue Delay 

Total Delay 


11/28/2022 
McMahon Associates 
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Wellington Circle Study Build - Triangle with Transit 
24: Fellsway (Route 28) & Mystic Valley Parkway (Route 16 Weekday PM 


i ee a a ee A 
Lane Group EBL EBT _EBR WEL__WBT WBR _NBL__NBT NBR SBL_SBT__SBR 


LOS F C C F C D 
Approach Delay 104.6 29.3 50.6 46.7 
Approach LOS F C D D 
Queue Length 50th (ft) ~534 112 166 391 246 205 
Queue Length 95th (ft) #631 1s #634 m#451 = m273 #284 
Internal Link Dist (ft) 283 242 391 250 
Turn Bay Length (ft) In 

Base Capacity (vph) 1392 676 1425 532 1745 704 
Starvation Cap Reductn 0 0 0 29 267 0 
Spillback Cap Reductn 141 0 0 0 74 0 
Storage Cap Reductn 0 0 0 0 0 0 
Reduced vic Ratio 1.28 = 0.33 0.93 1.05 0.77 0.96 


Area Type: Other 

Cycle Length: 120 

Actuated Cycle Length: 120 

Offset: 0 (0%), Referenced to phase 1:EBT and 6:WBT, Start of Green, Master Intersection 
Natural Cycle: 100 

Control Type: Actuated-Coordinated 

Maximum vic Ratio: 1.15 


Intersection Signal Delay: 62.9 Intersection LOS: E 
Intersection Capacity Utilization 89.2% ICU Level of Service E 
Analysis Period (min) 15 


~ Volume exceeds capacity, queue is theoretically infinite. 
Queue shown is maximum after two cycles. 

# 95th percentile volume exceeds capacity, queue may be longer. 
Queue shown is maximum after two cycles. 

m Volume for 95th percentile queue is metered by upstream signal. 


Splits and Phases: 24: Fellsway (Route 28) & Mystic Valley Parkway (Route 16) 
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Wellington Circle Study Build - Triangle with Transit 
4: Fellsway (Route 28) & Mystic Valley Parkway (Route 16 Weekday PM 


NO 


Approach Delay 


Queue Length 50th (ft) 


Internal Link Dist (ft) 


Base Capacity (vph) 


Spilloack Cap Reductn 


Reduced v/c Ratio 
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Wellington Circle Study Build - Triangle with Transit 


25: South Connector/North Connector & Mystic Valley Parkway (Route 16)/Revere BeWetkdatkway (Rout 
= @-~ se & & &- SYS F 


Lane Group EBT WBL WBT WBR WBR2 NBR2~ SBL2 ~~ SBL @9 
Lane Configurations sop FR fh rf tr 8 HH 5 
Traffic Volume (vph) 1521. 1220 1260 385 50 1608 509 11 
Future Volume (vph) 1521. 1220 1260 385 50 1608 509 11 
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 
Lane Width (ft) 11 11 11 11 11 11 11 11 
Grade (%) 0% 0% 

Storage Length (ft) 0 200 175 
Storage Lanes 2 1 1 
Taper Length (ft) 25 25 
Satd. Flow (prot) 4916 3351 3421 1532 0 2720 3319 872 
Fit Permitted 0.950 0.950 0.950 
Satd. Flow (perm) 4916 3351 3421 1532 0 2720 3319 872 
Right Turn on Red No 

Satd. Flow (RTOR) 

Link Speed (mph) 30 30 

Link Distance (ft) 322 335 

Travel Time (s) 7.3 76 


Confl. Peds. (#/hr) 
Confl. Bikes (#/hr) 


Peak Hour Factor 0.95 095 095 095 095 095 095 0.95 

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 

Heavy Vehicles (%) 2% 1% 2% 2% 1% 1% 2% 100% 

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 

Parking (#/hr) 

Mid-Block Traffic (%) 0% 0% 

Shared Lane Traffic (%) 

Lane Group Flow (vph) 1601 1284 1326 458 0 1693 536 12 

Turn Type NA Prot NA custom Over Prot Prot 
Protected Phases 2 1 6 14 1 4 4 9 
Permitted Phases 

Detector Phase 2 1 6 14 1 4 4 

Switch Phase 

Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 
Minimum Split (s) 28.0 10.0 10.0 10.0 19.0 19.0 21.0 
Total Split (s) 39.0 60.0 78.0 60.0 21.0 21.0 21.0 
Total Split (%) 32.5% 50.0% 65.0% 50.0% 17.5% 17.5% 18% 
Yellow Time (s) 4.0 3.0 4.0 3.0 3.0 3.0 3.0 
All-Red Time (s) 1.0 2.0 1.0 2.0 2.0 2.0 1.0 
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 

Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 
Lead/Lag Lead Lag Lag 

Lead-Lag Optimize? Yes Yes Yes 

Recall Mode C-Max Min C-Max Min Ped Ped Max 
Act Effct Green (s) 340 550 73.0 76.0 55.0 16.0 16.0 
Actuated g/C Ratio 0.28 046 061 0.63 046 0.13 0.13 

vic Ratio 115 084 064 0.47 136 1.21 0.10 

Control Delay 814 346 168 13.5 190.8 1664 62.9 

Queue Delay 0.0 0.6 0.1 6.6 0.0 0.0 0.0 

Total Delay 814 352 169 20.1 190.8 166.4 62.9 
11/28/2022 Synchro 11 Report 
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Wellington Circle Study Build - Triangle with Transit 


25: South Connector/North Connector & Mystic Valley Parkway (Route 16)/Revere BeWetkdatkway (Rout 
~~ @se & & &- SG F 


LOS F D B C F F E 
Approach Delay 81.4 25.0 

Approach LOS F C 

Queue Length 50th (ft) ~495 439 324 173 ~971—-~271 10 
Queue Length 95th (ft) m#41 537 395 251 #1129 #383 m15 
Internal Link Dist (ft) 242 255 

Turn Bay Length (ft) 200 175 iio 
Base Capacity (vph) 1392 1535 2081 970 1246 442 116 
Starvation Cap Reductn 0 0 0 0 0 0 0 
Spillback Cap Reductn 0 57 89 453 0 0 0 
Storage Cap Reductn 0 0 0 0 0 0 0 
Reduced v/c Ratio 115 087 067 0.89 1.36 1.21 0.10 
Intersection Summary 
Area Type: Other 


Cycle Length: 120 

Actuated Cycle Length: 120 

Offset: 4 (3%), Referenced to phase 2:EBT and 6:WBT, Start of Green 
Natural Cycle: 150 

Control Type: Actuated-Coordinated 

Maximum vic Ratio: 1.36 


Intersection Signal Delay: 89.7 Intersection LOS: F 
Intersection Capacity Utilization Err% ICU Level of Service H 
Analysis Period (min) 15 


~ Volume exceeds capacity, queue is theoretically infinite. 
Queue shown is maximum after two cycles. 

# 95th percentile volume exceeds capacity, queue may be longer. 
Queue shown is maximum after two cycles. 

m Volume for 95th percentile queue is metered by upstream signal. 


Splits and Phases: 25: South Connector/North Connector & Mystic Valley Parkway (Route 16)/Revere Beach Parkway (Route 16) 
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Wellington Circle Study 
28: Fellsway (Route 28) & South Connector 


Lane Group 

Lane Configurations 
Traffic Volume (vph) 
Future Volume (vph) 
Ideal Flow (vphpl) 
Lane Width (ft) 
Grade (%) 

Storage Length (ft) 
Storage Lanes 
Taper Length (ft) 
Satd. Flow (prot) 

Fit Permitted 

Satd. Flow (perm) 
Right Turn on Red 
Satd. Flow (RTOR) 
Link Speed (mph) 
Link Distance (ft) 
Travel Time (s) 
Confl. Peds. (#/hr) 
Confl. Bikes (#/hr) 
Peak Hour Factor 
Growth Factor 
Heavy Vehicles (%) 
Bus Blockages (#/hr) 
Parking (#/hr) 
Mid-Block Traffic (%) 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Turn Type 

Protected Phases 
Permitted Phases 
Detector Phase 
Switch Phase 
Minimum Initial (s) 
Minimum Split (s) 
Total Split (s) 

Total Split (%) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 
Lead/Lag 

Lead-Lag Optimize? 
Recall Mode 

Act Effct Green (s) 
Actuated g/C Ratio 
vic Ratio 

Control Delay 
Queue Delay 

Total Delay 


11/28/2022 
McMahon Associates 


No 


NBT NBR 
M fF 
1583 1608 
1583 1608 
1900 1900 
11 11 
0% 
0 
2 
3455 =. 2720 
3455 =. 2720 
No 
30 
103 
2.3 
0.95 0.95 
100% 100% 
1% 1% 
0 0 
0% 
1666 1693 
NA custom 
2 36 
2 36 
5.0 
10.0 
66.0 
55.0% 
40 
1.0 
0.0 
5.0 
C-Max 
61.0 85.8 
0.51 0.72 
0.95 0.87 
24.4 23.4 
18.3 47.8 
42.7 71.3 


O85  O&% 
100% 100% 
0% 1% 


0 726 
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Wellington Circle Study Build - Triangle with Transit 
8: Fellsway (Route 28) & South Connector Weekday PM 
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Intersection Capacity Utilization 86.9% ICU Level of Service E 


# 95th percentile volume exceeds capacity, queue may be longer. 


m Volume for 95th percentile queue is metered by upstream signal. 


Splits and Phases: 28: Fellsway (Route 28) & South Connector 
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Wellington Circle Study 


1: Mystic Valley Parkway (Route 16) & Commercial Street 


Lane Group 

Lane Configurations 
Traffic Volume (vph) 
Future Volume (vph) 
Ideal Flow (vphpl) 
Lane Width (ft) 
Grade (%) 

Storage Length (ft) 
Storage Lanes 
Taper Length (ft) 
Satd. Flow (prot) 

Fit Permitted 

Satd. Flow (perm) 
Right Turn on Red 
Satd. Flow (RTOR) 
Link Speed (mph) 
Link Distance (ft) 
Travel Time (s) 
Confl. Peds. (#/hr) 
Confl. Bikes (#/hr) 
Peak Hour Factor 
Growth Factor 
Heavy Vehicles (%) 
Bus Blockages (#/hr) 
Parking (#/hr) 
Mid-Block Traffic (%) 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Turn Type 

Protected Phases 
Permitted Phases 
Detector Phase 
Switch Phase 
Minimum Initial (s) 
Minimum Split (s) 
Total Split (s) 

Total Split (%) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 
Lead/Lag 

Lead-Lag Optimize? 
Recall Mode 

Act Effct Green (s) 
Actuated g/C Ratio 
vic Ratio 

Control Delay 
Queue Delay 

Total Delay 


11/28/2022 
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= 


8.0 
13.0 
26.0 

23.6% 

40 

1.0 


Lead 


None 


A 


— 


Perm 


8.0 
13.0 
51.0 

46.4% 

4.0 

1.0 


Lag 


Min 


8.0 
13.0 
51.0 

46.4% 


S \ 
WBR SBL SBR 
id | id 
380 100 127 
380 100 127 
1900 1900 1900 
12 11 11 
0% 
40 0 200 
1 1 1 
25 
1538 1745 1546 
0.950 
1538 1745 1546 
Yes Yes 
80 159 
30 
465 
10.6 
0.97 0.80 0.80 
100% 100% 100% 
5% 0% 1% 
0 0 0 
0% 
392 125 159 
Perm Prot Prot 
4 4 
2 
2 4 4 
8.0 8.0 8.0 
13.0 13.0 13.0 
51.0 13.0 13.0 
46.4% 11.8% 11.8% 
4.0 4.0 4.0 
1.0 1.0 1.0 
0.0 0.0 0.0 
5.0 5.0 5.0 
Lag 
Min None None 
45.5 8.1 8.1 
0.49 0.09 0.09 
0.50 0.83 0.57 
16.2 83.8 16.3 
0.0 0.0 0.0 
16.2 83.8 16.3 
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Wellington Circle Study Build - Triangle with Transit 
: Mystic Valley Parkway (Route 16) & Commercial Street Weekday PM 


{+ ~~ -€ = & WS ow 


= 


> 
mo} 
Ss 
3S 
fe’) 
co) 
=a 
jw) 
QD 
ed) 
a 
—_ 
™— 
wo 
RO 
pf - 
wo 
py 
a 
oOo 


(2) 
fom 
oO 
con 
to) 
- 
@ 
> 
a 
= 
a> 
a 
So 
= 
a> 


(ft) 174 126 314 106 


~“N 
= 
oO 


Internal Link Dist (ft) 647 1295 385 
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Control Type: Actuated-Uncoordinated 


Intersection Signal Delay: 21.3 Intersection LOS: C 


Analysis Period (min) 15 


Queue shown is maximum after two cycles. 


plits and Phases: 1: Mystic Valley Parkway (Route 16) & Commercial Street 


Fo, bos 


Wellington Circle Study 
8: Rivers Edge Drive & Rivers Edge Drive WB Ramps Weekday PM 


rXtepr4 


Lane Group 

Lane Configurations 
Traffic Volume (vph) 
Future Volume (vph) 
Ideal Flow (vphpl) 
Lane Width (ft) 
Grade (%) 

Storage Length (ft) 
Storage Lanes 
Taper Length (ft) 
Satd. Flow (prot) 

Fit Permitted 

Satd. Flow (perm) 
Right Turn on Red 
Satd. Flow (RTOR) 
Link Speed (mph) 
Link Distance (ft) 
Travel Time (s) 
Confl. Peds. (#/hr) 
Confl. Bikes (#/hr) 
Peak Hour Factor 
Growth Factor 
Heavy Vehicles (%) 
Bus Blockages (#/hr) 
Parking (#/hr) 
Mid-Block Traffic (%) 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Turn Type 

Protected Phases 
Permitted Phases 
Detector Phase 
Switch Phase 
Minimum Initial (s) 
Minimum Split (s) 
Total Split (s) 

Total Split (%) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 
Lead/Lag 

Lead-Lag Optimize? 
Recall Mode 

Act Effct Green (s) 
Actuated g/C Ratio 
vic Ratio 

Control Delay 
Queue Delay 

Total Delay 


11/28/2022 
McMahon Associates 


0 0 
0 1 
25 

0 1787 1930 
0.077 

0 145 1930 

No 

30 

521 

11.8 


0 0 0 
0% 
0 339 384 
pm+tpt NA 
1 6 

6 
1 6 
6.0 10.0 
12.0 17.0 
21.0 73.0 
17.5% 60.8% 
3.0 4.0 
3.0 3.0 
0.0 0.0 
6.0 7.0 

Lead 

Yes 
None Min 
68.3 67.3 
0.63 0.62 
1.05 0.32 
94.9 13.1 
0.0 0.0 
94.9 13.1 
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Wellington Circle Study Build - Triangle with Transit 
8: Rivers Edge Drive & Rivers Edge Drive WB Ramps Weekday PM 
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Internal Link Dist (ft) 452 196 
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Base Capacity (vph) 135 618 1436 324 = 1203 


Spilloack Cap Reductn 0 
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Reduced v/c Ratio 0.95 0.46 1.00 1.05 0.32 


Area Type: Other 


Actuated Cycle Length: 108 


Control Type: Actuated-Uncoordinated 


Intersection Signal Delay: 53.0 Intersection LOS: D 


Analysis Period (min) 15 


Queue shown is maximum after two cycles. 


Queue shown is maximum after two cycles. 


Splits and Phases: _ 8: Rivers Edge Drive & Rivers Edge Drive WB Ramps 
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Wellington Circle Study 
11: Fellsway (Route 28) & Riverside Avenue 


Lane Group 

Lane Configurations 
Traffic Volume (vph) 
Future Volume (vph) 
Ideal Flow (vphpl) 
Lane Width (ft) 
Grade (%) 

Storage Length (ft) 
Storage Lanes 
Taper Length (ft) 
Satd. Flow (prot) 

Fit Permitted 

Satd. Flow (perm) 
Right Turn on Red 
Satd. Flow (RTOR) 
Link Speed (mph) 
Link Distance (ft) 
Travel Time (s) 
Confl. Peds. (#/hr) 
Confl. Bikes (#/hr) 
Peak Hour Factor 
Growth Factor 
Heavy Vehicles (%) 
Bus Blockages (#/hr) 
Parking (#/hr) 
Mid-Block Traffic (%) 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Turn Type 

Protected Phases 
Permitted Phases 
Detector Phase 
Switch Phase 
Minimum Initial (s) 
Minimum Split (s) 
Total Split (s) 

Total Split (%) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 
Lead/Lag 

Lead-Lag Optimize? 
Recall Mode 

Act Effct Green (s) 
Actuated g/C Ratio 
vic Ratio 

Control Delay 
Queue Delay 

Total Delay 


11/28/2022 
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12.0 
19.0 
47.0 
33.6% 


Yes 


12.0 
19.0 
47.0 
33.6% 


Yes 


0.89 
100% 
0% 3% 


0 142 


8.0 
13.0 
15.0 

10.7% 


Build - Triangle with Transit 


Weekday PM 
pes | 
NBR SBU SBL SBT 

5; 
30 44 89 242 
30 41 89 242 
1900 1900 1900 1900 
11 10 10 12 

0% 
0 120 
0 1 
25 
0 0 1673 3539 
0.950 
0 0 1673 3539 
Yes 
30 
446 
10.1 

4 
0.95 0.94 0.94 0.94 
100% 100% 100% 100% 
9% 0% 1% 2% 
0 0 0 0 
0% 
0 0 139 257 
Prot Prot NA 
4 4 1 
4 4 1 
8.0 8.0 8.0 
13.0 13.0 15.0 
15.0 15.0 37.0 
10.7% 10.7% 26.4% 
4.0 4.0 5.0 
1.0 1.0 2.0 
0.0 0.0 
5.0 7.0 
None None Max 

10.3 30.9 

0.09 0.27 

0.94 0.27 

113.1 37.9 

0.0 0.0 

113.1 37.9 
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Wellington Circle Study 


11: Fellsway (Route 28) & Riverside Avenue 


Lane Group 

Lar onfigurations 
Traffic Volume (vph) 
Future Volume (vph) 
Ideal Flow (vphpl) 
Lane Width (ft) 
Grade (%) 

Storage Length (ft) 
Storage Lanes 
Taper Length (ft) 
Satd. Flow (prot) 

Fit Permitted 

Satd. Flow (perm) 
Right Turn on Red 
Satd. Flow (RTOR) 
Link Speed (mph) 
Link Distance (ft) 
Travel Time (s) 
Confl. Peds. (#/hr) 
Confl. Bikes (#/hr) 
Peak Hour Factor 
Growth Factor 
Heavy Vehicles (%) 
Bus Blockages (#/hr) 
Parking (#/hr) 
Mid-Block Traffic (%) 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Turn Type 

Protected Phases 
Permitted Phases 
Detector Phase 
Switch Phase 
Minimum Initial (s) 
Minimum Split (s) 
Total Split (s) 

Total Split (%) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 
Lead/Lag 

Lead-Lag Optimize? 
Recall Mode 

Act Effct Green (s) 
Actuated g/C Ratio 
vic Ratio 

Control Delay 
Queue Delay 

Total Delay 
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None 


Build - Triangle with Transit 


Weekday PM 
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Wellington Circle Study 
1: Fellsway (Route 28) & Riverside Avenue 
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Base Capacity (vph) 391 


Spilloack Cap Reductn 
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Control Type: Semi Act-Uncoord 


Intersection Signal Delay: 68.2 Intersection LOS: E 


Analysis Period (min) 15 


Queue shown is maximum after two cycles. 


plits and Phases: 11: Fellsway (Route 28) & Riverside Avenue 


tho: 
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Wellington Circle Study Build - Triangle with Transit 
11: Fellsway (Route 28) & Riverside Avenue Weekday PM 


| 


Approach Delay 


Queue Length 50th (ft) 


Oo 


Internal Link Dist (ft) 


Base Capacity (vph) 556 


Spilloack Cap Reductn 


oO 


Reduced vic Ratio 0.23 
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Wellington Circle Study 
13: Fellsway (Route 28) & Presidents Landin 


Lane Group 

Lane Configurations 
Traffic Volume (vph) 
Future Volume (vph) 
Ideal Flow (vphpl) 
Lane Width (ft) 
Grade (%) 

Storage Length (ft) 
Storage Lanes 
Taper Length (ft) 
Satd. Flow (prot) 

Fit Permitted 

Satd. Flow (perm) 
Right Turn on Red 
Satd. Flow (RTOR) 
Link Speed (mph) 
Link Distance (ft) 
Travel Time (s) 
Confl. Peds. (#/hr) 
Confl. Bikes (#/hr) 
Peak Hour Factor 
Growth Factor 
Heavy Vehicles (%) 
Bus Blockages (#/hr) 
Parking (#/hr) 
Mid-Block Traffic (%) 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Turn Type 

Protected Phases 
Permitted Phases 
Detector Phase 
Switch Phase 
Minimum Initial (s) 
Minimum Split (s) 
Total Split (s) 

Total Split (%) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 
Lead/Lag 

Lead-Lag Optimize? 
Recall Mode 

Act Effct Green (s) 
Actuated g/C Ratio 
vic Ratio 

Control Delay 
Queue Delay 

Total Delay 


11/28/2022 
McMahon Associates 


WBL WBR 
j id 
225 216 
225 216 
1900 1900 
16 16 
0% 
0 0 
1 1 
25 
2025 1812 
0.950 
2025 1812 
Yes 
1 
30 
434 
9.9 
0.95 0.95 
100% 100% 
1% 1% 
0 0 
0% 
237 227 
Prot custom 
2 2 
3 
2 2 
6.0 6.0 
11.0 11.0 
25.0 25.0 
20.8% 20.8% 
3.0 3.0 
2.0 2.0 
0.0 0.0 
5.0 5.0 
None None 
18.3 36.3 
0.15 0.30 
0.77 0.41 
65.4 35.5 
0.0 0.4 
65.4 35.8 


NBR = SBU 

298 10 

298 10 

1900 1900 

12 11 
100 
0 

0 0 

0 0 
Yes 
32 

0.97 0.98 

100% 100% 

1% 0% 

0 0 

0 0 

Prot 

3 

3 

6.0 

11.0 

18.0 

15.0% 

3.0 

2.0 

None 


Build - Triangle with Transit 


Weekday PM 
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Wellington Circle Study Build - Triangle with Transit 
3: Fellsway (Route 28) & Presidents Landin Weekday PM 
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Internal Link Dist (ft) 354 567 133 


Base Capacity (vph) 337 541 3657 195 3923 
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Area Type: Other 
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Intersection Capacity Utilization 81.5% ICU Level of Service D 


# 95th percentile volume exceeds capacity, queue may be longer. 


m Volume for 95th percentile queue is metered by upstream signal. 


Splits and Phases: 13: Fellsway (Route 28) & Presidents Landing 


tor 


Py 
i 


Wellington Circle Study 


3: Station Landing & Revere Beach Parkway (Route 16 


Movement 

Lane Configurations 
Traffic Volume (veh/h) 
Future Volume (Veh/h) 
Sign Control 

Grade 

Peak Hour Factor 
Hourly flow rate (vph) 
Pedestrians 

Lane Width (ft) 
Walking Speed (ft/s) 
Percent Blockage 
Right turn flare (veh) 
Median type 

Median storage veh) 
Upstream signal (ft) 
pX, platoon unblocked 
vC, conflicting volume 
vC1, stage 1 conf vol 
vC2, stage 2 conf vol 
vCu, unblocked vol 
tC, single (s) 

tC, 2 stage (s) 

tF (s) 

p0 queue free % 

cM capacity (veh/h) 


Direction, Lane # 
Volume Total 
Volume Left 
Volume Right 

cSH 

Volume to Capacity 
Queue Length 95th (ft) 
Control Delay (s) 
Lane LOS 
Approach Delay (s) 
Approach LOS 


Intersection Summary 
Average Delay 


Intersection Capacity Utilization 


Analysis Period (min) 


11/28/2022 
McMahon Associates 


> FY 
EBT EBR _WBL 
4b 


3505 238 0 
3505 238 0 
Free 

0% 
0.98 0.98 0.92 
3577 243 0 


None 


335 


Build - Triangle with Transit 


Weekday PM 
oie a 
WBT NBL NBR 
itt fe 


3009 0 148 
3009 0 148 


Free Stop 
0% 0% 

0.92 082 0.82 
3271 0 180 
4 
16.0 
85 
1 

None 

0.73 ~=—-:0.73 
4520 1318 
4528 115 
6.8 6.9 
3.5 3.3 
100 73 

1 665 


ICU Level of Service E 
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Wellington Circle Study 
4: Constitution Way & Revere Beach Parkway (Route 16 


Movement 

Lane Configurations 
Traffic Volume (veh/h) 
Future Volume (Veh/h) 
Sign Control 

Grade 

Peak Hour Factor 
Hourly flow rate (vph) 
Pedestrians 

Lane Width (ft) 
Walking Speed (ft/s) 
Percent Blockage 
Right turn flare (veh) 
Median type 

Median storage veh) 
Upstream signal (ft) 
pX, platoon unblocked 
vC, conflicting volume 
vC1, stage 1 conf vol 
vC2, stage 2 conf vol 
vCu, unblocked vol 
tC, single (s) 

tC, 2 stage (s) 

tF (s) 

p0 queue free % 

cM capacity (veh/h) 


Direction, Lane # 


> FY 
EBT _EBR _WBL 
4b 


3608 45 0 
3608 45 0 
Free 

0% 
0.98 0.98 0.95 
3682 46 0 


None 


605 


Volume Total 1473 = 1473 782 
Volume Left 0 0 0 
Volume Right 0 0 46 
cSH 1700 1700 1700 
Volume to Capacity 0.87 087 0.46 
Queue Length 95th (ft) 0 0 0 
Control Delay (s) 0.0 0.0 0.0 
Lane LOS 

Approach Delay (s) 0.0 

Approach LOS 

Intersection Summary 

Average Delay 0.3 
Intersection Capacity Utilization 88.4% 
Analysis Period (min) ils 


11/28/2022 
McMahon Associates 


<— 


WBT 
44 
3009 
3009 
Free 
0% 
0.95 
3167 


None 


i a 
NBL NBR 
dl 
0 178 
0 178 
Stop 
0% 
0.91 0.91 
0 196 
10 
16.0 
3.5 
1 
0.73 ~=—0.73 
4771. 1260 
4870 73 
6.8 6.9 
3.5 3.3 
100 72 
0 704 
WB2 WB3 
1056 1056 
0 0 
0 0 
1700 1700 
0.62 0.62 
0 0 
0.0 0.0 


ICU Level of Service 


Build - Triangle with Transit 


Weekday PM 
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Wellington Circle Study 


5: Revere Beach Parkway (Route 16) & Brainard Avenue 


Movement EBL EBT  WBT 
Lane Configurations So a 
Traffic Volume (veh/h) 0 3786 2981 
Future Volume (Veh/h) 0 3786 2981 
Sign Control Free Free 
Grade 0% 0% 
Peak Hour Factor 0.91 0.91 0.96 
Hourly flow rate (vph) 0 4160 3105 
Pedestrians 

Lane Width (ft) 

Walking Speed (ft/s) 

Percent Blockage 

Right turn flare (veh) 

Median type None None 
Median storage veh) 

Upstream signal (ft) 730 

pX, platoon unblocked 

vC, conflicting volume 3230 


vC1, stage 1 conf vol 
vC2, stage 2 conf vol 


vCu, unblocked vol 3230 

tC, single (s) 41 

tC, 2 stage (s) 

tF (s) 2.2 

p0 queue free % 100 

cM capacity (veh/h) 92 

Direction, Lane # EDN DZ EDIO 
Volume Total 1387 91387 = 1387 
Volume Left 0 0 0 
Volume Right 0 0 0 
cSH 1700 1700 1700 
Volume to Capacity 0.82 082 0.82 
Queue Length 95th (ft) 0 0 0 
Control Delay (s) 0.0 0.0 0.0 
Lane LOS 

Approach Delay (s) 0.0 

Approach LOS 

Intersection Summary 

Average Delay 0.1 
Intersection Capacity Utilization 76.5% 
Analysis Period (min) 15 
11/28/2022 


McMahon Associates 


SBL SBR 
id 
0 28 
0 28 
Stop 
0% 
0.68 0.68 
0 4 
23 
15.0 
3.5 
3 
0.73 
4515 1058 
4520 1058 
6.8 6.9 
3.5 3.3 
100 81 
1 218 
WB2 WB3 
1035 1035 
0 0 
0 0 
1700 1700 
0.61 0.61 
0 0 
0.0 0.0 


ICU Level of Service 


Build - Triangle with Transit 


Weekday PM 
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Wellington Circle Study Build - Triangle with Transit 


9: Rivers Edge Drive & Revere Beach Parkway EB Ramps Weekday PM 
Intersection 
Int Delay, s/veh 0.2 
Movement EBT EBR WBL WBT NBL NBR 
Lane Configurations - fF HR HH ol 
Traffic Vol, veh/h ol ffl 32 1193 0 0 
Future Vol, veh/h 377 71 32 1193 0 0 
Conflicting Peds, #/hr 0 0 0 0 0 0 
Sign Control Free Free Free Free Stop Stop 
RT Channelized - None - None - None 
Storage Length - 0 150 - - 0 
Veh in Median Storage, # 0 - - 0 0 - 
Grade, % 0 - - 0 0 - 
Peak Hour Factor 94 994 $84 84 92 92 
Heavy Vehicles, % 7 21 19 4 2 2 
Mvmt Flow 401 76 = =38 =—1420 0 0 
Major/Minor Major1 Major2 Minor 
Conflicting Flow All 0 0 477 0 - 401 
Stage 1 - - - - - - 
Stage 2 - - - - - - 
Critical Hdwy - - 4385 - - 6.23 


Critical Hdwy Stg 1 
Critical Hdwy Stg 2 - - : g g z 
Follow-up Hdwy - - 2.3805 - - 3.319 


Pot Cap-1 Maneuver - - 986 - 0 648 
Stage 1 - - - - 0 - 
Stage 2 - - - - 0 

Platoon blocked, % - - - 

Mov Cap-1 Maneuver - - 986 - - 648 

Mov Cap-2 Maneuver - - - - - 
Stage 1 
Stage 2 

Approach EB WB NB 

HCM Control Delay, s 0 0.2 0 

HCM LOS A 


Minor Lane/Major Mvmt NBLni EBT EBR WBL WBT 


Capacity (veh/h) - - - 986 - 

HCM Lane VIC Ratio - - - 0.039 

HCM Control Delay (s) 0 - - 88 

HCM Lane LOS A - - A 

HCM 95th %tile Q(veh) - - - 0.1 

11/28/2022 Synchro 11 Report 
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Wellington Circle Study Build - Triangle with Transit 


15: Wellington East Driveway & Revere Beach Parkway EB Ramps Weekday PM 
Intersection 
Int Delay, s/veh 85.6 
Movement EBT EBR WBL WBT NBL NBR 
Lane Configurations # + HH Ff 
Traffic Vol, veh/h 377 0 0 804 421 133 
Future Vol, veh/h 377 0 0 804 421 133 
Conflicting Peds, #/hr 0 0 0 0 0 0 
Sign Control Free Free Free Free Stop Stop 
RT Channelized - None - None - None 
Storage Length - - - - 0 0 
Veh in Median Storage, # 0 - - 0 0 - 
Grade, % 0 - - 0 0 - 
Peak Hour Factor C3 CC meOC MECC MNELO2amEEOZ 
Heavy Vehicles, % 4 2 2 7 0 5 
Mvmt Flow 405 0 0 903 513 162 
Major/Minor Major1 Major2 Minor 
Conflicting Flow All 0 - - - 857 405 
Stage 1 - - - - 405 
Stage 2 - - - - 452 
Critical Hdwy - - - - 66 6.275 
Critical Hdwy Stg 1 - - - - 54 - 
Critical Hdwy Stg 2 - - - - 5.8 - 
Follow-up Hdwy - - - -  3.53.3475 
Pot Cap-1 Maneuver - 0 0 - ~315 637 
Stage 1 - 0 0 - 678 - 
Stage 2 - 0 0 - 614 
Platoon blocked, % - - 

Mov Cap-1 Maneuver - - - - ~315 637 
Mov Cap-2 Maneuver - - - - ~315 - 
Stage 1 - - - - 678 
Stage 2 - - - - 614 
Approach EB WB NB 
HCM Control Delay, s 0 0 251.4 
HCM LOS F 


Minor Lane/Major Mvmt NBLniNBLn2 EBT WBT 


Capacity (veh/h) 315 637 - 
HCM Lane VIC Ratio 1.63 0.255 - 
HCM Control Delay (s) $326.9 12.6 

HCM Lane LOS F B 

HCM 95th %tile Q(veh) 31 1 

Notes 


~: Volume exceeds capacity  $: Delay exceeds 300s | +: Computation Not Defined —_*: All major volume in platoon 
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Wellington Circle Study 


10: 9th Street/9th St & Middlesex Ave Weekday PM 
Intersection 
Int Delay, s/veh 11.9 
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL_ SBT SBR 
Lane Configurations re b b 5 ol 
Traffic Vol, veh/h 410 =. 33 0 0 181 io 0 45 5 619 0 477 
Future Vol, veh/h 410 =. 33 0 0 181 75 0 45 5 19 0 477 
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0 
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop 
RT Channelized None None - - None - - None 
Storage Length - - - - - 50 - 0 
Veh in Median Storage, # - 0 0 0 - 0 - 
Grade, % - 0 - 0 0 - 0 - 
Peak Hour Factor gw 8 @& & @&  & &  & & 
Heavy Vehicles, % 1 0 0 0 1 0 0 2 0 0 0 1 
Mvmt Flow 432 35 0 0 191 19 0 47 5 20 0 502 
Major/Minor Major1 Major2 Minor Minor2 
Conflicting Flow All 270 0 - - - 0 - 1169 35 1156 - 231 

Stage 1 - - 899 a 2B 

Stage 2 - 270 - 925 
Critical Hdwy 4.11 652 62 7.1 - 6.21 
Critical Hdwy Stg 1 5.52 - 6.1 - 
Critical Hdwy Stg 2 Bey 6.1 
Follow-up Hdwy 2.209 - - - - 4018 33 3.5 - 3.309 
Pot Cap-1 Maneuver 1299 - 0 0 0 193 1044 175 0 811 

Stage 1 - - 0 0 0 358 - 776 0 

Stage 2 - - 0 0 0 686 325 0 
Platoon blocked, % - 
Mov Cap-1 Maneuver 1299 128 1044 93 - 811 
Mov Cap-2 Maneuver 128 - 93 

Stage 1 237 513 

Stage 2 686 171 
Approach EB WB NB SB 
HCM Control Delay,s 8.5 0 45.4 17.8 
HCM LOS E C 


Build - Triangle with Transit 


Minor Lane/Major Mvmt NBLni EBL EBT WBT WBRSBLn1 SBLn2 


Capacity (veh/h) 140 1299 
HCM Lane VIC Ratio 0.376 0.332 
HCM Control Delay (s) AS eo 
HCM Lane LOS E A 
HCM 95th %tile Q(veh) 16 1.5 
11/28/2022 


McMahon Associates 
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93811 

- 0.215 0.619 
54 16.4 
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Wellington Circle 


21: Fellsway (Route 28) & 9th Street 


Lane Group 

Lane Configurations 
Traffic Volume (vph) 
Future Volume (vph) 
Ideal Flow (vphpl) 
Lane Width (ft) 
Grade (%) 

Storage Length (ft) 
Storage Lanes 
Taper Length (ft) 
Satd. Flow (prot) 

Fit Permitted 

Satd. Flow (perm) 
Right Turn on Red 
Satd. Flow (RTOR) 
Link Speed (mph) 
Link Distance (ft) 
Travel Time (s) 
Confl. Peds. (#/hr) 
Confl. Bikes (#/hr) 
Peak Hour Factor 
Growth Factor 
Heavy Vehicles (%) 
Bus Blockages (#/hr) 
Parking (#/hr) 
Mid-Block Traffic (%) 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Turn Type 
Protected Phases 
Permitted Phases 
Detector Phase 
Switch Phase 
Minimum Initial (s) 
Minimum Split (s) 
Total Split (s) 

Total Split (%) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 
Lead/Lag 

Lead-Lag Optimize? 
Recall Mode 

Act Effct Green (s) 
Actuated g/C Ratio 
vic Ratio 

Control Delay 
Queue Delay 

Total Delay 


01/13/2023 
McMahon Associates 


1900 1900 1900 
12 12 12 
0% 
0 150 
0 1 
0 3505 1568 
0 3505 1568 
Yes Yes 
249 
30 
269 
6.1 


095 0.95 0.95 


100% 100% 100% 

0% 3% 3% 

0 0 0 
0% 

0 698 249 

NA custom 

23 34 

23 34 

67.3 62.6 

0.56 0.52 

0.36 0.27 

22.2 0.7 

2.0 0.3 

24.2 1.0 


5.0 
27.0 
27.0 

22.5% 

3.0 

2.0 

0.0 

5.0 

Lead 
Yes 
None 

6.6 
0.06 
01.115 
57.0 

0.0 
57.0 


@2 


@3 


Min 


@5 


Build - Grade Seperated 


Weekday AM 
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Wellington Circle Build - Grade Seperated 
1: Fellsway (Route 28) & 9th Street Weekday AM 
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Internal Link Dist (ft) 137 189 1089 


Base Capacity (vph) 1295 1965 1018 312 = 1338 
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Intersection Capacity Utilization 66.5% ICU Level of Service C 


# 95th percentile volume exceeds capacity, queue may be longer. 


Splits and Phases: 21: Fellsway (Route 28) & 9th Street 


io: 


ee ee 
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Wellington Circle Build - Grade Seperated 


22: Fellsway (Route 28) & Mystic Valley Parkway (Route 16) WB/Route 16 ConnectorWeekday AM 


Lane Group EBL EBT EBR  WBL WBI WBR NBL NBT NBR SBL_ SBI __ SBR 
Lane Configurations od ol yj +4 2 od 
Traffic Volume (vph) 0 0 0 0 0 433 89 467 0 305 1615 80 
Future Volume (vph) 0 0 0 0 0 433 89 467 0 305 1615 80 
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 
Lane Width (ft) 12 12 12 12 12 12 12 12 12 12 12 12 
Grade (%) 0% 0% 0% 0% 

Storage Length (ft) 0 0 0 100 0 0 150 150 
Storage Lanes 0 0 0 1 1 0 1 1 
Taper Length (ft) 60 25 25 25 

Satd. Flow (prot) 0 0 0 0 0 2682 1787 3574 0 1736 3574 1615 
Fit Permitted 0.950 0.950 

Satd. Flow (perm) 0 0 0 0 0 2682 1787 3574 0 1736 3574 1615 
Right Turn on Red Yes Yes Yes Yes 
Satd. Flow (RTOR) 891 64 
Link Speed (mph) 30 30 30 30 

Link Distance (ft) 857 230 139 269 

Travel Time (s) 19.5 5.2 3.2 6.1 

Confl. Peds. (#/hr) 

Confl. Bikes (#/hr) 

Peak Hour Factor 0.95 095 095 O95 095 095 O95 09 095 095 095 0.95 
Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 
Heavy Vehicles (%) 2% 2% 2% 2% 2% 6% 1% 1% 2% 4% 1% 0% 
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0 
Parking (#/hr) 

Mid-Block Traffic (%) 0% 0% 0% 0% 

Shared Lane Traffic (%) 

Lane Group Flow (vph) 0 0 0 0 0 456 94 492 0 321 1700 84 
Turn Type Over Prot NA Prot NA custom 
Protected Phases 1 6 4 1 8 5 
Permitted Phases 8 
Detector Phase 1 6 4 1 8 5 
Switch Phase 

Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 
Minimum Split (s) 10.0 10.0 18.0 10.0 11.0 25.0 
Total Split (s) 32.0 340 61.0 32.0 61.0 25.0 
Total Split (%) 26.7% 28.3% 50.8% 26.7% 50.8% 20.8% 
Yellow Time (s) 3.0 3.0 4.0 3.0 4.0 3.0 
All-Red Time (s) 2.0 2.0 1.0 2.0 1.0 2.0 
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 
Lead/Lag Lead Lag Lead Lead 
Lead-Lag Optimize? Yes Yes Yes Yes 
Recall Mode Min Min C-Max Min C-Max Ped 
Act Effct Green (s) 25.1 29.0 56.0 25.1 56.0 81.0 
Actuated g/C Ratio 0.21 0.24 0.47 0.21 0.47 0.68 
vic Ratio 0.36 0.22 0.30 0.89 1.02 0.08 
Control Delay 25 496 11.6 69.6 39.7 1.6 
Queue Delay 0.4 0.0 0.3 58.7 32.0 0.0 
Total Delay 29 496 11.9 128.3 71.7 1.6 
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Wellington Circle Build - Grade Seperated 
22: Fellsway (Route 28) & Mystic Valley Parkway (Route 16) WB/Route 16 ConnectorWeekday AM 


Lane Group @2 
LanefConfigurations 
Traffic Volume (vph) 
Future Volume (vph) 
Ideal Flow (vphpl) 
Lane Width (ft) 

Grade (%) 

Storage Length (ft) 
Storage Lanes 

Taper Length (ft) 

Satd. Flow (prot) 

Fit Permitted 

Satd. Flow (perm) 
Right Turn on Red 
Satd. Flow (RTOR) 
Link Speed (mph) 

Link Distance (ft) 
Travel Time (s) 

Confl. Peds. (#/hr) 
Confl. Bikes (#hr) 
Peak Hour Factor 
Growth Factor 

Heavy Vehicles (%) 
Bus Blockages (#/hr) 
Parking (#/hr) 
Mid-Block Traffic (%) 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Turn Type 

Protected Phases 2 
Permitted Phases 
Detector Phase 


Switch Phase 

Minimum Initial (s) 5.0 
Minimum Split (s) 27.0 
Total Split (s) 27.0 
Total Split (%) 23% 
Yellow Time (s) 3.0 
All-Red Time (s) 1.0 
Lost Time Adjust (s) 

Total Lost Time (s) 

Lead/Lag Lag 
Lead-Lag Optimize? Yes 
Recall Mode Max 
Act Effct Green (s) 

Actuated g/C Ratio 

vic Ratio 

Control Delay 

Queue Delay 

Total Delay 
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Wellington Circle Build - Grade Seperated 
22: Fellsway (Route 28) & Mystic Valley Parkway (Route 16) WB/Route 16 ConnectorWeekday AM 


a a i ee ae a ee A 
Lane Group EBL_EBT _EBRWBL__WBT WER _NBL__NBT NBR SBL_SBT_SBR 


LOS A D B F E A 
Approach Delay 2.9 17.9 77.5 

Approach LOS A B E 

Queue Length 50th (ft) 0 78 41 267 ~638 9 
Queue Length 95th (ft) 36 135 67 m309 m#812 m8 
Internal Link Dist (ft) 777 150 59 189 

Turn Bay Length (ft) 100 150 150 
Base Capacity (vph) 1293 431 1667 390 1667 1110 
Starvation Cap Reductn 409 0 572 180 450 0 
Spillback Cap Reductn 246 0 68 0 30 0 
Storage Cap Reductn 0 0 0 0 0 0 
Reduced v/c Ratio 0.52 0.22 0.45 1.53 1.40 0.08 


Area Type: Other 

Cycle Length: 120 

Actuated Cycle Length: 120 

Offset: 0 (0%), Referenced to phase 4:NBT and 8:SBT, Start of Green 
Natural Cycle: 100 

Control Type: Actuated-Coordinated 

Maximum vic Ratio: 1.02 


Intersection Signal Delay: 55.6 Intersection LOS: E 
Intersection Capacity Utilization 57.9% ICU Level of Service B 
Analysis Period (min) 15 


~ Volume exceeds capacity, queue is theoretically infinite. 
Queue shown is maximum after two cycles. 

# 95th percentile volume exceeds capacity, queue may be longer. 
Queue shown is maximum after two cycles. 

m Volume for 95th percentile queue is metered by upstream signal. 


Splits and Phases: 22: Fellsway (Route 28) & Mystic Valley Parkway (Route 16) WB/Route 16 Connector 


So: op a 
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Wellington Circle Build - Grade Seperated 


2: Fellsway (Route 28) & Mystic Valley Parkway (Route 16) WB/Route 16 ConnectorWeekday AM 


NO 


Approach Delay 


Queue Length 50th (ft) 


Internal Link Dist (ft) 


Base Capacity (vph) 


Spilloack Cap Reductn 


Reduced v/c Ratio 
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Wellington Circle 


23: Revere Beach Parkway (Route 16) WBL/Revere Beach Parkway (Route 16) WB Q\etodateAN6 Connect 


Lane Group 

Lane Configurations 
Traffic Volume (vph) 
Future Volume (vph) 
Ideal Flow (vphpl) 
Lane Width (ft) 
Grade (%) 

Storage Length (ft) 
Storage Lanes 
Taper Length (ft) 
Satd. Flow (prot) 

Fit Permitted 

Satd. Flow (perm) 
Right Turn on Red 
Satd. Flow (RTOR) 
Link Speed (mph) 
Link Distance (ft) 
Travel Time (s) 
Confl. Peds. (#/hr) 
Confl. Bikes (#/hr) 
Peak Hour Factor 
Growth Factor 
Heavy Vehicles (%) 
Bus Blockages (#/hr) 
Parking (#/hr) 
Mid-Block Traffic (%) 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Turn Type 

Protected Phases 
Permitted Phases 
Detector Phase 
Switch Phase 
Minimum Initial (s) 
Minimum Split (s) 
Total Split (s) 

Total Split (%) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 
Lead/Lag 

Lead-Lag Optimize? 
Recall Mode 

Act Effct Green (s) 
Actuated g/C Ratio 
vic Ratio 

Control Delay 
Queue Delay 

Total Delay 
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1900 1900 1900 1900 

12 12 12 12 
0% 

0 0 0 

0 0 0 

25 25 


Yes Yes 

30 

281 

6.4 
0.95 0.95 0.95 0.95 
100% 100% 100% 100% 


Perm 


5.0 
12.0 
55.0 

45.8% 

40 

1.0 


WBT  WBR NBL 
++ y 
1338 433 0 
1338 433 0 
1900 1900 1900 
12 12 12 
0% 
200 0 
1 0 
25 
3503 8=©1524 0 
0.998 
3503 = 1524 0 
Yes 
64 372 
30 
755 
17.2 
0.95 0.95 0.95 
100% 100% 100% 
3% 6% 2% 
0 0 0 
0% 
1479 456 0 
NA custom 
1 6 
1 6 
5.0 5.0 
12.0 22.5 
55.0 74.0 
45.8% 61.7% 
4.0 3.0 
1.0 2.0 
0.0 0.0 
5.0 5.0 
Lead Lag 
Yes Yes 
C-Min Min 
82.4 50.2 
0.69 0.42 
0.61 0.53 
11.9 8.1 
46 0.0 
16.5 8.1 


Build - Grade Seperated 


tere = 


NBT NBR 
0 0 
0 0 
1900 1900 
12 12 
0% 
0 
0 
0 0 
0 0 
Yes 
30 
73 
1.7 
0.95 0.95 
100% 100% 
2% 2% 
0 0 
0% 
0 0 


0.95 
100% 
2% 


0 


Yes 
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Wellington Circle Build - Grade Seperated 
23: Revere Beach Parkway (Route 16) WBL/Revere Beach Parkway (Route 16) WB Q\Redate\N6 Connect 


Lane Group @5 QT 
Lane Configurations 
Traffic Volume (vph) 
Future Volume (vph) 
Ideal Flow (vphpl) 
Lane Width (ft) 

Grade (%) 

Storage Length (ft) 
Storage Lanes 

Taper Length (ft) 

Satd. Flow (prot) 

Fit Permitted 

Satd. Flow (perm) 
Right Turn on Red 
Satd. Flow (RTOR) 
Link Speed (mph) 

Link Distance (ft) 
Travel Time (s) 

Confl. Peds. (#/hr) 
Confl. Bikes (#hr) 
Peak Hour Factor 
Growth Factor 

Heavy Vehicles (%) 
Bus Blockages (#/hr) 
Parking (#/hr) 
Mid-Block Traffic (%) 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Turn Type 

Protected Phases 5 7 
Permitted Phases 
Detector Phase 


Switch Phase 

Minimum Initial (s) 5.0 5.0 
Minimum Split (s) 225 22.5 
Total Split (s) 23.0 23.0 
Total Split (%) 19% 19% 
Yellow Time (s) 3.0 3.0 
All-Red Time (s) 1.0 1.0 
Lost Time Adjust (s) 

Total Lost Time (s) 

Lead/Lag Lead 
Lead-Lag Optimize? Yes 

Recall Mode Max Ped 
Act Effct Green (s) 

Actuated g/C Ratio 

vic Ratio 

Control Delay 

Queue Delay 

Total Delay 
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Wellington Circle Build - Grade Seperated 
23: Revere Beach Parkway (Route 16) WBL/Revere Beach Parkway (Route 16) WB Q\odateAN6 Connect 


i ie er a ee A 
Lane Group EBL_EBT FBR WEL WET WBR _NBL__NBT NBR SBL__SBT_SBR 


LOS B A D 
Approach Delay 14.5 47.2 
Approach LOS B D 
Queue Length 50th (ft) 280 41 115 
Queue Length 95th (ft) 441 136 m17 
Internal Link Dist (ft) 201 675 1 150 
Turn Bay Length (ft) 200 

Base Capacity (vph) 2424 1034 913 
Starvation Cap Reductn 0 0 45 
Spillback Cap Reductn 858 0 187 
Storage Cap Reductn 0 0 0 
Reduced vic Ratio 0.94 0.44 0.44 
Intersection Summary 
Area Type: Other 


Cycle Length: 120 

Actuated Cycle Length: 120 

Offset: 0 (0%), Referenced to phase 1:WBTL, Start of Green 
Natural Cycle: 70 

Control Type: Actuated-Coordinated 

Maximum vic Ratio: 0.76 


Intersection Signal Delay: 19.2 Intersection LOS: B 
Intersection Capacity Utilization 95.2% ICU Level of Service F 
Analysis Period (min) 15 


m Volume for 95th percentile queue is metered by upstream signal. 


Splits and Phases: 23: Revere Beach Parkway (Route 16) WBL/Revere Beach Parkway (Route 16) WB & Route 16 Connector 


cf ‘ 
@1i(R @2 
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Wellington Circle Build - Grade Seperated 


23: Revere Beach Parkway (Route 16) WBL/Revere Beach Parkway (Route 16) WB AWkeodateANIG Connect 


Approach Delay 


Queue Length 50th (ft) 


Internal Link Dist (ft) 


Base Capacity (vph) 


Spilloack Cap Reductn 


Reduced v/c Ratio 
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Wellington Circle 


25: Revere Beach Parkway (Route 16) EB 
= =~ \S wo 


Lane Group 

Lane Configurations 
Traffic Volume (vph) 
Future Volume (vph) 
Ideal Flow (vphpl) 
Lane Width (ft) 
Grade (%) 

Storage Length (ft) 
Storage Lanes 
Taper Length (ft) 
Satd. Flow (prot) 

Fit Permitted 

Satd. Flow (perm) 
Right Turn on Red 
Satd. Flow (RTOR) 
Link Speed (mph) 
Link Distance (ft) 
Travel Time (s) 
Confl. Peds. (#/hr) 
Confl. Bikes (#/hr) 
Peak Hour Factor 
Growth Factor 
Heavy Vehicles (%) 
Bus Blockages (#/hr) 
Parking (#/hr) 
Mid-Block Traffic (%) 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Turn Type 

Protected Phases 
Permitted Phases 
Detector Phase 
Switch Phase 
Minimum Initial (s) 
Minimum Split (s) 
Total Split (s) 

Total Split (%) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 
Lead/Lag 

Lead-Lag Optimize? 
Recall Mode 

Act Effct Green (s) 
Actuated g/C Ratio 
vic Ratio 

Control Delay 
Queue Delay 

Total Delay 
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Yes 


WE Oks 
100% 100% 
2% 2% 


0 0 


Yes 


@3 


Ped 
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Wellington Circle Build - Grade Seperated 
5: Revere Beach Parkway (Route 16) EB Weekday AM 
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Intersection Capacity Utilization 98.0% ICU Level of Service F 


Splits and Phases: 25: Revere Beach Parkway (Route 16) EB 


016 


ys 
j 


Wellington Circle Build - Grade Seperated 


26: Fellsway (Route 28) & Revere Beach Parkway (Route 16) EB & Revere Beach Pallasay (Route 16) 
eS tf Fe hed F 


Lane Group WBL WBR  NBI NBR NBR2  SBL SBI SWL_ SWR @5 6 
Lane Configurations Sa od 5 oe a Ba 

Traffic Volume (vph) 0 0 556 0 1105 0 1941 1338 0 
Future Volume (vph) 0 0 556 0 1105 0 1941 1338 0 
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 
Lane Width (ft) 11 11 11 11 11 11 11 11 11 
Grade (%) 0% 0% 0% 0% 

Storage Length (ft) 0 0 0 0 0 0 
Storage Lanes 0 0 2 0 2 0 
Taper Length (ft) 25 25 25 

Satd. Flow (prot) 0 0 3455 0 2617 0 3455 3286 0 
Fit Permitted 0.950 

Satd. Flow (perm) 0 0 3455 0 2617 0 3455 3286 0 
Right Turn on Red No No 
Satd. Flow (RTOR) 

Link Speed (mph) 30 30 30 30 

Link Distance (ft) 259 327 195 281 

Travel Time (s) 5.9 74 44 6.4 


Confl. Peds. (#/hr) 
Confl. Bikes (#/hr) 


Peak Hour Factor 0.95 095 095 095 095 095 095 095 0.95 

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 

Heavy Vehicles (%) 2% 2% 1% 2% 5% 2% 1% 3% 2% 

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 

Parking (#/hr) 

Mid-Block Traffic (%) 0% 0% 0% 0% 

Shared Lane Traffic (%) 

Lane Group Flow (vph) 0 0 585 0 1163 0 2043 81408 0 

Turn Type NA custom NA Prot 

Protected Phases 2 36 2 3 5 6 
Permitted Phases 

Detector Phase 2 36 2 3 

Switch Phase 

Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 
Minimum Split (s) 10.0 10.0 22.0 21.0 10.0 
Total Split (s) 75.0 75.0 45.0 22.0 53.0 
Total Split (%) 62.5% 62.5% 37.5% 18% 44% 
Yellow Time (s) 4.0 4.0 3.0 3.0 3.0 
All-Red Time (s) 1.0 1.0 2.0 1.0 2.0 
Lost Time Adjust (s) 0.0 0.0 0.0 

Total Lost Time (s) 5.0 5.0 5.0 

Lead/Lag Lead Lag 
Lead-Lag Optimize? Yes Yes 
Recall Mode C-Max C-Max None Max None 
Act Effct Green (s) 70.0 93.0 70.0 40.0 

Actuated g/C Ratio 0.58 0.78 0.58 0.33 

vic Ratio 0.29 0.57 1.01 1.29 

Control Delay 5.4 8.6 26.6 169.2 

Queue Delay 0.0 35.1 33.4 0.4 

Total Delay 5.4 43.8 60.0 169.6 
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Wellington Circle Build - Grade Seperated 
6: Fellsway (Route 28) & Revere Beach Parkway (Route 16) EB & Revere Beach PallastagyARoute 16) V\ 
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Area Type: Other 
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Intersection Capacity Utilization Err% ICU Level of Service H 


~ Volume exceeds capacity, queue is theoretically infinite. 


# 95th percentile volume exceeds capacity, queue may be longer. 


m Volume for 95th percentile queue is metered by upstream signal. 


Splits and Phases: 26: Fellsway (Route 28) & Revere Beach Parkway (Route 16) EB & Revere Beach Parkway (Route 16) WBL 
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Wellington Circle 


1: Mystic Valley Parkway (Route 16) & Commercial Street 


Lane Group 

Lane Configurations 
Traffic Volume (vph) 
Future Volume (vph) 
Ideal Flow (vphpl) 
Lane Width (ft) 
Grade (%) 

Storage Length (ft) 
Storage Lanes 
Taper Length (ft) 
Satd. Flow (prot) 

Fit Permitted 

Satd. Flow (perm) 
Right Turn on Red 
Satd. Flow (RTOR) 
Link Speed (mph) 
Link Distance (ft) 
Travel Time (s) 
Confl. Peds. (#/hr) 
Confl. Bikes (#/hr) 
Peak Hour Factor 
Growth Factor 
Heavy Vehicles (%) 
Bus Blockages (#/hr) 
Parking (#/hr) 
Mid-Block Traffic (%) 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Turn Type 

Protected Phases 
Permitted Phases 
Detector Phase 
Switch Phase 
Minimum Initial (s) 
Minimum Split (s) 
Total Split (s) 

Total Split (%) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 
Lead/Lag 

Lead-Lag Optimize? 
Recall Mode 

Act Effct Green (s) 
Actuated g/C Ratio 
vic Ratio 

Control Delay 
Queue Delay 

Total Delay 
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8.0 
13.0 
20.0 

22.2% 

40 

1.0 


Lead 


None 


A 


— 


S \ 
WBR SBL SBR 
ff 5 id 
175 102 262 
175 102 262 
1900 1900 1900 
12 11 11 
0% 
40 0 200 
1 1 1 
25 
1538 1544 1501 
0.950 
1538 1544 1501 
Yes Yes 
52 285 
30 
822 
18.7 
0.92 0.92 0.92 
100% 100% 100% 
5% 13% 4% 
0 0 0 
0% 
190 111 285 
Perm Prot Prot 
4 4 
2 
2 4 4 
8.0 8.0 8.0 
13.0 13.0 13.0 
37.0 13.0 13.0 
41.1% 144% 14.4% 
4.0 4.0 4.0 
1.0 1.0 1.0 
0.0 0.0 0.0 
5.0 5.0 5.0 
Lag 
Min None None 
30.9 8.1 8.1 
0.43 0.11 0.11 
0.28 0.65 0.68 
12.2 53.0 14.3 
0.0 0.0 0.0 
12.2 53.0 14.3 


None 
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Wellington Circle Build - Grade Seperated 
: Mystic Valley Parkway (Route 16) & Commercial Street Weekday AM 
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Control Type: Actuated-Uncoordinated 


Intersection Signal Delay: 20.2 Intersection LOS: C 


Analysis Period (min) 15 


Queue shown is maximum after two cycles. 


plits and Phases: 1: Mystic Valley Parkway (Route 16) & Commercial Street 


4 bho; 


Wellington Circle 


8: Rivers Edge Drive & Rivers Edge Drive WB Ramps Weekday AM 
rN tes 

Lane Group WBL WBR  NBI NBR SBL__ SBT @9 

Lane Configurations 5 f *#bh 5 # 

Traffic Volume (vph) 178 355 435 58 411 597 

Future Volume (vph) 178 355 435 58 411 597 

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 

Lane Width (ft) 11 12 12 12 12 14 

Grade (%) 0% 0% 0% 

Storage Length (ft) 85 0 0 0 

Storage Lanes 1 1 0 1 

Taper Length (ft) 200 25 

Satd. Flow (prot) 1544 1509 3263 0 1703 1949 

Fit Permitted 0.950 0.231 

Satd. Flow (perm) 1544 1509 3263 0 414 1949 

Right Turn on Red Yes No 

Satd. Flow (RTOR) 386 

Link Speed (mph) 30 30 30 

Link Distance (ft) 538 273 339 

Travel Time (s) 12.2 6.2 77 

Confl. Peds. (#/hr) 

Confl. Bikes (#/hr) 

Peak Hour Factor 0.92 092 092 092 092 0.92 

Growth Factor 100% 100% 100% 100% 100% 100% 

Heavy Vehicles (%) 13% T% 1% 21% 6% 4% 

Bus Blockages (#/hr) 0 0 0 0 0 0 

Parking (#/hr) 

Mid-Block Traffic (%) 0% 0% 0% 

Shared Lane Traffic (%) 

Lane Group Flow (vph) 193 386 536 0 447 649 

Turn Type Prot _ pttov NA pm+tpt NA 

Protected Phases 3 31 2 1 6 g 

Permitted Phases 6 

Detector Phase 3 31 2 1 6 

Switch Phase 

Minimum Initial (s) 5.0 10.0 6.0 = 10.0 7.0 

Minimum Split (s) 12.0 17.0 12.0 17.0 30.0 

Total Split (s) 23.0 28.0 31.0 590 30.0 

Total Split (%) 20.5% 25.0% 27.7% 52.7% 27% 

Yellow Time (s) 40 40 3.0 40 2.0 

All-Red Time (s) 3.0 3.0 3.0 3.0 3.0 

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 

Total Lost Time (s) 70 7.0 6.0 7.0 

Lead/Lag Lag Lead 

Lead-Lag Optimize? Yes Yes 

Recall Mode None Min None Min None 

Act Effct Green (s) 15.9 465 18. 51.3. 50.2 

Actuated g/C Ratio 0.19 0.55 0.22 0.60 0.59 

vic Ratio 0.67 0.39 0.75 0.70 0.56 

Control Delay 47.8 24 40.2 21.4 15.4 

Queue Delay 0.0 0.0 0.0 0.0 0.0 

Total Delay 47.8 24 40.2 21.4 15.4 
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Wellington Circle Build - Grade Seperated 


Internal Link Dist (ft) 458 193 259 


Base Capacity (vph) 


Spilloack Cap Reductn 


Actuated Cycle Length: 85 


Control Type: Actuated-Uncoordinated 


Intersection Signal Delay: 23.2 Intersection LOS: C 


Analysis Period (min) 15 


Queue shown is maximum after two cycles. 


Splits and Phases: _ 8: Rivers Edge Drive & Rivers Edge Drive WB Ramps 
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Wellington Circle Build - Grade Seperated 


11: Fellsway (Route 28) & Riverside Avenue Weekday AM 
Aa yee Se FP MY | 
Lane Group EBL EBT  EBR  WBL WBT WBR NBL NBT NBR SBU _ SBL __ SBT 
Lane Configurations 5 b yj b 5 +b rn 0 
Traffic Volume (vph) 149 194 163 80 287 10 303 302 13 10 31 701 
Future Volume (vph) 149 194 163 80 287 10 303 302 13 10 31 701 
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 
Lane Width (ft) 13 14 12 10 12 12 10 11 11 10 10 12 
Grade (%) 0% 0% 0% 0% 
Storage Length (ft) 15 0 25 0 100 0 120 
Storage Lanes 1 0 1 0 1 0 1 
Taper Length (ft) 15 25 40 40 
Satd. Flow (prot) 1793 1793 0 1636 1811 0 1589 3326 0 0 1685 3574 
Fit Permitted 0.396 0.305 0.950 0.950 
Satd. Flow (perm) 748 =: 1793 0 525 1811 0 1589 3326 0 0 1685 3574 
Right Turn on Red Yes Yes Yes 
Satd. Flow (RTOR) 28 1 3 
Link Speed (mph) 30 30 30 30 
Link Distance (ft) 670 597 361 514 
Travel Time (s) 15.2 13.6 8.2 11.7 
Confl. Peds. (#/hr) 
Confl. Bikes (#/hr) 
Peak Hour Factor 0.92 092 092 092 092 092 092 092 092 092 092 0.92 
Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 
Heavy Vehicles (%) 4% 4% T% 3% 3% 44% 6% 4% 11% 0% 0% 1% 
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0 
Parking (#/hr) 
Mid-Block Traffic (%) 0% 0% 0% 0% 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 162 388 0 87 323 0 329 342 0 0 45 762 
Turn Type Perm NA Perm NA Prot NA Prot Prot NA 
Protected Phases 3 3 4 1 4 4 1 
Permitted Phases 3 3 
Detector Phase 3 3 3 3 4 1 4 4 1 
Switch Phase 
Minimum Initial (s) 12.0 12.0 12.0 12.0 8.0 8.0 8.0 8.0 8.0 
Minimum Split (s) 19.0 19.0 19.0 19.0 13.0 15.0 13.0 13.0 15.0 
Total Split (s) 41.0 41.0 41.0 41.0 27.0 29.0 27.0 27.0 29.0 
Total Split (%) 29.3% 29.3% 29.3% 29.3% 19.3% 20.7% 19.3% 19.3% 20.7% 
Yellow Time (s) 5.0 5.0 5.0 5.0 4.0 5.0 4.0 4.0 5.0 
All-Red Time (s) 2.0 2.0 2.0 2.0 1.0 2.0 1.0 1.0 2.0 
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Total Lost Time (s) 7.0 7.0 7.0 7.0 5.0 7.0 5.0 7.0 
Lead/Lag 
Lead-Lag Optimize? 
Recall Mode Min Min Min Min None Max None None Max 
Act Effct Green (s) 35.0 35.0 35.0 35.0 Cll PA CPM B.A 
Actuated g/C Ratio 0.31 0.31 0.31 0.31 0.20 0.20 0.20 0.20 
vic Ratio 0.70 0.68 0.54 0.58 1.04 0.51 0.13 1.07 
Control Delay 57.1 42.2 53.2 41.9 106.0 46.5 45.2 96.9 
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Total Delay 57.1 = 42.2 53.2 41.9 106.0 46.5 45.2 96.9 
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Wellington Circle 


11: Fellsway (Route 28) & Riverside Avenue 


Lane Group 

Lar onfigurations 
Traffic Volume (vph) 
Future Volume (vph) 
Ideal Flow (vphpl) 
Lane Width (ft) 
Grade (%) 

Storage Length (ft) 
Storage Lanes 
Taper Length (ft) 
Satd. Flow (prot) 

Fit Permitted 

Satd. Flow (perm) 
Right Turn on Red 
Satd. Flow (RTOR) 
Link Speed (mph) 
Link Distance (ft) 
Travel Time (s) 
Confl. Peds. (#/hr) 
Confl. Bikes (#/hr) 
Peak Hour Factor 
Growth Factor 
Heavy Vehicles (%) 
Bus Blockages (#/hr) 
Parking (#/hr) 
Mid-Block Traffic (%) 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Turn Type 

Protected Phases 
Permitted Phases 
Detector Phase 
Switch Phase 
Minimum Initial (s) 
Minimum Split (s) 
Total Split (s) 

Total Split (%) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 
Lead/Lag 

Lead-Lag Optimize? 
Recall Mode 

Act Effct Green (s) 
Actuated g/C Ratio 
vic Ratio 

Control Delay 
Queue Delay 

Total Delay 
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None 


Build - Grade Seperated 


Weekday AM 
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Wellington Circle Build - Grade Seperated 
1: Fellsway (Route 28) & Riverside Avenue Weekday AM 
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Control Type: Semi Act-Uncoord 


Intersection Signal Delay: 62.8 Intersection LOS: E 


Analysis Period (min) 15 


Queue shown is maximum after two cycles. 


plits and Phases: 11: Fellsway (Route 28) & Riverside Avenue 


tho: 


Wellington Circle Build - Grade Seperated 
11: Fellsway (Route 28) & Riverside Avenue Weekday AM 


| 


Approach Delay 


wo 
Oo 


Queue Length 50th (ft) 


Internal Link Dist (ft) 


Base Capacity (vph) 575 


oO 


Spilloack Cap Reductn 


Reduced v/c Ratio 0.63 
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Wellington Circle 


13: Fellsway (Route 28) & Presidents Landin 


Lane Group 

Lane Configurations 
Traffic Volume (vph) 
Future Volume (vph) 
Ideal Flow (vphpl) 
Lane Width (ft) 
Grade (%) 

Storage Length (ft) 
Storage Lanes 
Taper Length (ft) 
Satd. Flow (prot) 

Fit Permitted 

Satd. Flow (perm) 
Right Turn on Red 
Satd. Flow (RTOR) 
Link Speed (mph) 
Link Distance (ft) 
Travel Time (s) 
Confl. Peds. (#/hr) 
Confl. Bikes (#/hr) 
Peak Hour Factor 
Growth Factor 
Heavy Vehicles (%) 
Bus Blockages (#/hr) 
Parking (#/hr) 
Mid-Block Traffic (%) 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Turn Type 

Protected Phases 
Permitted Phases 
Detector Phase 
Switch Phase 
Minimum Initial (s) 
Minimum Split (s) 
Total Split (s) 

Total Split (%) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 
Lead/Lag 

Lead-Lag Optimize? 
Recall Mode 

Act Effct Green (s) 
Actuated g/C Ratio 
vic Ratio 

Control Delay 
Queue Delay 

Total Delay 


01/13/2023 
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6.0 
11.0 
25.0 

20.8% 


6.0 
11.0 
25.0 

20.8% 


NBR SBU 

149 3 

149 3 

1900 1900 

12 12 
0 
0 

0 0 

0 0 
Yes 
7 

0.92 0.92 

100% 100% 

5% 0% 

0 0 

0 0 

Prot 

3 

3 

6.0 

11.0 

25.0 

20.8% 

3.0 

2.0 

None 


90.0 
0.75 
0.91 
12.2 
16.8 
29.0 


Build - Grade Seperated 


Weekday AM 
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Wellington Circle Build - Grade Seperated 
3: Fellsway (Route 28) & Presidents Landin Weekday AM 
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Intersection Capacity Utilization 78.9% ICU Level of Service D 


m Volume for 95th percentile queue is metered by upstream signal. 


plits and Phases: 13: Fellsway (Route 28) & Presidents Landing 


toi 


=] 
nN 


Wellington Circle Build - Grade Seperated 


3: Station Landing & Revere Beach Parkway (Route 16) EB Weekday AM 
>~7y rin Pe 

Movement EBT EBR  WBL  WBI NBL NBR 

Lane Configurations *b i 

Traffic Volume (veh/h) 1264 213 0 0 0 90 

Future Volume (Veh/h) 1264 213 0 0 0 90 

Sign Control Free Free Stop 

Grade 0% 0% 0% 

Peak Hour Factor 0.92 092 092 092 092 0.92 

Hourly flow rate (vph) 1374 232 0 0 0 98 

Pedestrians 

Lane Width (ft) 

Walking Speed (ft/s) 

Percent Blockage 

Right turn flare (veh) 

Median type None None 

Median storage veh) 

Upstream signal (ft) 297 

pX, platoon unblocked 0.81 0.81 0.81 

vC, conflicting volume 1606 1490 803 


vC1, stage 1 conf vol 
vC2, stage 2 conf vol 


vCu, unblocked vol 1269 1125 272 
tC, single (s) 41 6.8 6.9 
tC, 2 stage (s) 

tF (s) 2.2 3.5 3.3 
p0 queue free % 100 100 83 
cM capacity (veh/h) 446 163 589 
Direction, Lane # EB1 EB2 NB1 

Volume Total 916 690 98 

Volume Left 0 0 0 

Volume Right 0 232 98 

cSH 1700 1700 589 

Volume to Capacity 0.54 041 0.17 

Queue Length 95th (ft) 0 0 ils 

Control Delay (s) 0.0 0.0 12.3 

Lane LOS B 

Approach Delay (s) 0.0 12.3 

Approach LOS B 

Intersection Summary 

Average Delay 0.7 

Intersection Capacity Utilization 54.0% ICU Level of Service A 
Analysis Period (min) 15 
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Wellington Circle 


Build - Grade Seperated 


4: Constitution Way & Revere Beach Parkway (Route 16) EB Weekday AM 
- yr TN Pe 

Movement EBT EBR  WBL  WBI NBL NBR 

Lane Configurations *b ol 

Traffic Volume (veh/h) 1331 23 0 0 0 84 

Future Volume (Veh/h) 1331 23 0 0 0 84 

Sign Control Free Free Stop 

Grade 0% 0% 0% 

Peak Hour Factor 0.92 092 092 092 092 0.92 

Hourly flow rate (vph) 1447 25 0 0 0 91 

Pedestrians 5) 

Lane Width (ft) 16.0 

Walking Speed (ft/s) 3.5 

Percent Blockage 1 

Right turn flare (veh) 

Median type None None 

Median storage veh) 

Upstream signal (ft) 566 

pX, platoon unblocked 0.82 0.82 0.82 

vC, conflicting volume 1477 1464 741 

vC1, stage 1 conf vol 

vC2, stage 2 conf vol 

vCu, unblocked vol 1150 1135, 256 

tC, single (s) 41 6.8 7.1 

tC, 2 stage (s) 

tF (s) 2.2 3.5 3.4 

p0 queue free % 100 100 85 

cM capacity (veh/h) 503 163 589 

Direction, Lane # EB1 EB2 NB1 

Volume Total 965 507 91 

Volume Left 0 0 0 

Volume Right 0 25 91 

cSH 1700 1700 589 

Volume to Capacity 0.57 030 0.15 

Queue Length 95th (ft) 0 0 14 

Control Delay (s) 0.0 0.0 12.2 

Lane LOS B 

Approach Delay (s) 0.0 12.2 

Approach LOS B 

Intersection Summary 

Average Delay 0.7 

Intersection Capacity Utilization 49.4% ICU Level of Service A 

Analysis Period (min) 15 
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Wellington Circle Build - Grade Seperated 
0: Revere Beach Parkway (Route 16) EB & Route 16 Overpass/Revere Beach Parkwale<Rauité 16) & Re\ 


Intersection 
Int Delay, s/veh 0.7 
Movement EBL EBT EBR WBL WBT WBR_ SBL SBR SEL SER NEL NER 
Lane Configurations + » fF ‘ed 
Traffic Vol, veh/h 0 575 0 0 1085 1790 0 0 0 0 0 1415 
Future Vol, veh/h Q 575 0 0 1085 1790 0 0 0 0 0 1415 
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0 
Sign Control Free Free Free Free Free Free Stop Stop Free Free Free Free 
RT Channelized - - None - - - - - - - None 
Storage Length - - - - - 0 - 0 - - - 0 
Veh in Median Storage, #  - 0 - - 0 - 0 : 0 : 0 
Grade, % - 0 - - 0 - 0 - 0 - 0 - 
Peak Hour Factor RR @ BP BP @& Ww PM Ww WwW BW GP EP 
Heavy Vehicles, % 2 8 2 2 5 5 0 0 2 2 0 8 
Mvmt Flow 0 625 0 0 1179 1946 0 0 0 0 0 1538 
Major/Minor Major1 Major2 Minor2 
Conflicting Flow All - 0 - - - 0 - 1179 

Stage 1 - - - - - 

Stage 2 - - - - - - - - 
Critical Hdwy - - - - - - - 6.26 
Critical Hdwy Stg 1 - - - - - - - - 
Critical Hdwy Stg 2 - - - - - - - - 
Follow-up Hdwy - - - - - - - 3.354 
Pot Cap-1 Maneuver 0 - 0 0 - 0 0 228 

Stage 1 0 - 0 0 - 0 0 - 

Stage 2 0 - 0 0 - 0 0 
Platoon blocked, % - - 
Mov Cap-1 Maneuver - - - - - - - 228 
Mov Cap-2 Maneuver - - - - - - - - 

Stage 1 

Stage 2 
Approach EB WB SB 
HCM Control Delay, s 0 0 25.4 
HCM LOS D 


Minor Lane/Major Mvmt EBT WBT SBLn1 


Capacity (veh/h) - - 228 
HCM Lane V/C Ratio - - 0.229 
HCM Control Delay (s) - - 254 
HCM Lane LOS - - D 
HCM 95th %tile Q(veh) - - 09 
01/13/2023 Synchro 11 Report 
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Wellington Circle Build - Grade Seperated 
9: Wellington Station Entrance Driveway & Rivers Edge Drive/Revere Beach Parkway Weekapips 


Intersection 
Int Delay, s/veh 1.7 
Movement EBT EBR WBL WBT NBL NBR 
Lane Configurations - Ff HR $4 ol 
Traffic Vol, veh/h 373 402 205 493 0 0 
Future Vol, veh/h 373 402 205 493 0 0 
Conflicting Peds, #/hr 0 0 0 0 0 0 
Sign Control Free Free Free Free Stop Stop 
RT Channelized - None - Free - None 
Storage Length - 0 150 - - 0 
Veh in Median Storage, # 0 - - 0 0 - 
Grade, % 0 - - 0 0 - 
Peak Hour Factor 92 92 92 92 Qg2 92 
Heavy Vehicles, % 7 5 9g ) 0 0 
Mvmt Flow 405 437 223 536 0 0 
Major/Minor Major1 Major2 Minor 
Conflicting Flow All 0 0 842 0 - 405 
Stage 1 - - - - - - 
Stage 2 - - - - - : 
Critical Hdwy - - 4.235 - - 62 


Critical Hdwy Stg 1 
Critical Hdwy Stg 2 - - - g g i 
Follow-up Hdwy - - 2.2855 - - 3.3 


Pot Cap-1 Maneuver - - 755 - 0 650 
Stage 1 - - - - 0 - 
Stage 2 - - - - 0 

Platoon blocked, % - - - 

Mov Cap-1 Maneuver - 05) - - 650 

Mov Cap-2 Maneuver - - - - - - 
Stage 1 
Stage 2 

Approach EB WB NB 

HCM Control Delay, s 0 ao) 0 

HCM LOS A 


Minor Lane/Major Mvmt NBLni EBT EBR WBL WBT 


Capacity (veh/h) - - - 755 - 

HCM Lane V/C Ratio - - - 0.295 - 

HCM Control Delay (s) 0 - - 11.8 

HCM Lane LOS A - - B 

HCM 95th %tile Q(veh) - - ere e2 
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Wellington Circle Build - Grade Seperated 


15: Wellington Station Exit Driveway & Revere Beach Parkway EB Ramps Weekday AM 
Intersection 
Int Delay, s/veh 1.4 
Movement EBT EBR WBL WBT NBL NBR 
Lane Configurations # ‘- } FF 
Traffic Vol, veh/h 373 0 0 642 56 44 
Future Vol, veh/h 373 0 0 642 56 44 
Conflicting Peds, #/hr 0 0 0 0 0 0 
Sign Control Free Free Free Free Stop Stop 
RT Channelized - None - None - None 
Storage Length - - - - 0 0 
Veh in Median Storage, # 0 - - 0 0 - 
Grade, % 0 - - 0 0 - 
Peak Hour Factor MR 8 Ge BP wm & 
Heavy Vehicles, % ] 2 2 5 20 20 
Mvmt Flow 405 0 0 698 61 48 
Major/Minor Major1 Major2 Minor 
Conflicting Flow All 0 - - - 754 405 
Stage 1 - - - - 405 - 
Stage 2 - - - - 349 - 
Critical Hdwy - - - = 8 9 
Critical Hdwy Stg 1 - - - - 57 - 
Critical Hdwy Stg 2 - - - - 6.1 - 
Follow-up Hdwy - - - - 369 3.49 
Pot Cap-1 Maneuver - 0 0 - 330 600 
Stage 1 - 0 0 - 628 - 
Stage 2 - 0 0 - 642 
Platoon blocked, % - - 

Mov Cap-1 Maneuver - - - - 330 600 
Mov Cap-2 Maneuver - - - - 330 - 
Stage 1 - - - - 628 
Stage 2 - - - - 642 
Approach EB WB NB 
HCM Control Delay, s 0 0 15.4 
HCM LOS C 


Minor Lane/Major Mvmt NBLni1NBLn2 EBT WBT 


Capacity (veh/h) 330 600 5 

HCM Lane V/C Ratio 0.184 0.08 - 

HCM Control Delay (s) 18.4 11.5 

HCM Lane LOS C B 

HCM 95th %tile Q(veh) 07 60.3 
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Wellington Circle 


Build - Grade Seperated 


10: 9th Street & Middlesex Avenue Weekday AM 
Intersection 
Int Delay, s/veh 25 
Movement EBL EBT WBT WBR_ SBL_ SBR 
Lane Configurations ¢ hb 5 ff 
Traffic Vol, veh/h 228 22 $70 10 30 765 
Future Vol, veh/h 228 22 70 10 30 765 
Conflicting Peds, #/hr 0 0 0 24 33 ~~ «18 
Sign Control Free Free Free Free Stop Stop 
RT Channelized - None None - None 
Storage Length - - - 0 650 
Veh in Median Storage, # - 0 0 0 - 
Grade, % - 0 0 - 0 - 
Peak Hour Factor 8) 8 8 8 ey 
Heavy Vehicles, % 3 8 3 4 11 3 
Mvmt Flow 240 23 74 11 32 805 
Major/Minor Major1 Major2 Minor2 
Conflicting Flow All 109 0 0 640 122 
Stage 1 - - 104 - 
Stage 2 - 536 - 
Critical Hdwy 4.13 6.51 6.23 
Critical Hdwy Stg 1 5.51 - 
Critical Hdwy Stg 2 5.51 - 
Follow-up Hdwy 2.227 - 3.599 3.327 
Pot Cap-1 Maneuver 1475 - 426 926 
Stage 1 - 898 - 
Stage 2 569 
Platoon blocked, % 

Mov Cap-1 Maneuver 1441 338 889 
Mov Cap-2 Maneuver 338 - 
Stage 1 129 
Stage 2 556 
Approach EB WB SB 
HCM Control Delay,s 7.3 0 33.1 
HCM LOS D 


Minor Lane/Major Mvmt EBL EBT WBT WBRSBLn1 SBLn2 


Capacity (veh/h) 1441 
HCM Lane V/C Ratio 0.167 
HCM Control Delay (s) 8 
HCM Lane LOS A 
HCM 95th %tile Q(veh) 0.6 
01/13/2023 
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0 
A 


338 889 
0.093 0.906 
16.7 33.7 
C D 

0.3 12.9 
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Wellington Circle 


Build - Grade Seperated 


12: Fellsway (Route 28) & Earhart Landin Weekday AM 
rX ter) 

Movement WBL WBR  NBI NBR SBL__ SBT 

Lane Configurations f ttt +> 

Traffic Volume (veh/h) 0 48 = 1623 39 0 3289 

Future Volume (Veh/h) 0 48 1623 39 0 3289 

Sign Control Stop Free Free 

Grade 0% 0% 0% 

Peak Hour Factor 0.92 092 092 092 092 0.92 

Hourly flow rate (vph) 0 52 = 1764 42 0 3575 

Pedestrians 

Lane Width (ft) 

Walking Speed (ft/s) 

Percent Blockage 

Right turn flare (veh) 

Median type None None 

Median storage veh) 

Upstream signal (ft) 434 327 

pX, platoon unblocked 0.53 ~=—0.79 0.79 

vC, conflicting volume 3572 462 1806 

vC1, stage 1 conf vol 

vC2, stage 2 conf vol 

vCu, unblocked vol 1066 0 672 

tC, single (s) 6.8 6.9 41 

tC, 2 stage (s) 

tF (s) 3.5 3.3 2.2 

p0 queue free % 100 94 100 

cM capacity (veh/h) 117 859 731 

Direction, Lane # WB1  NB1 NB2 NB3 NB4 SB1  SB2 

Volume Total 52 504 504 504 294 1788 1788 

Volume Left 0 0 0 0 0 0 0 

Volume Right 52 0 0 0 42 0 0 

cSH 859 1700 1700 1700 1700 1700 # 1700 

Volume to Capacity 0.06 030 030 030 # 0.17 1.05 1.05 

Queue Length 95th (ft) 5) 0 0 0 0 0 0 

Control Delay (s) 9.5 0.0 0.0 0.0 0.0 0.0 0.0 

Lane LOS A 

Approach Delay (s) 9.5 0.0 0.0 

Approach LOS A 

Intersection Summary 

Average Delay 0.1 

Intersection Capacity Utilization 94.2% ICU Level of Service F 

Analysis Period (min) 15 
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Wellington Circle 


21: Fellsway (Route 28) & 9th Street 


Lane Group 

Lane Configurations 
Traffic Volume (vph) 
Future Volume (vph) 
Ideal Flow (vphpl) 
Lane Width (ft) 
Grade (%) 

Storage Length (ft) 
Storage Lanes 
Taper Length (ft) 
Satd. Flow (prot) 

Fit Permitted 

Satd. Flow (perm) 
Right Turn on Red 
Satd. Flow (RTOR) 
Link Speed (mph) 
Link Distance (ft) 
Travel Time (s) 
Confl. Peds. (#/hr) 
Confl. Bikes (#/hr) 
Peak Hour Factor 
Growth Factor 
Heavy Vehicles (%) 
Bus Blockages (#/hr) 
Parking (#/hr) 
Mid-Block Traffic (%) 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Turn Type 
Protected Phases 
Permitted Phases 
Detector Phase 
Switch Phase 
Minimum Initial (s) 
Minimum Split (s) 
Total Split (s) 

Total Split (%) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 
Lead/Lag 

Lead-Lag Optimize? 
Recall Mode 

Act Effct Green (s) 
Actuated g/C Ratio 
vic Ratio 

Control Delay 
Queue Delay 

Total Delay 


01/13/2023 
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1900 1900 1900 
12 12 12 
0% 
0 150 
0 1 
0 3574 1599 
0 3574 1599 
Yes Yes 
454 
30 
269 
6.1 


100% 100% 100% 

2% 1% 1% 

0 0 0 
0% 

0 1391 660 

NA custom 

23 34 

23 34 

88.8 68.7 

0.74 0.57 

0.53 0.60 

47 2.6 

1.1 2.1 

5.8 4.7 


5.0 
27.0 
27.0 

22.5% 

3.0 

2.0 

0.0 

5.0 
Lead 
Yes 

None 


@2 


@3 


Min 


@5 


Build - Grade Seperated 


Weekday PM 
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Wellington Circle Build - Grade Seperated 
1: Fellsway (Route 28) & 9th Street Weekday PM 


NO 


¢\ ter» 


Internal Link Dist (ft) 137 189 1089 


Base Capacity (vph) 2659 1112 1822 


Spilloack Cap Reductn 


Reduced vic Ratio 


Area Type: Other 
Actuated Cycle Length: 120 
Natural Cycle: 90 


Maximum vic Ratio: 0.73 


Intersection Capacity Utilization 57.4% ICU Level of Service B 


m Volume for 95th percentile queue is metered by upstream signal. 


Splits and Phases: 21: Fellsway (Route 28) & 9th Street 
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Wellington Circle 


Build - Grade Seperated 


22: Fellsway (Route 28) & Mystic Valley Parkway (Route 16) WB/Route 16 ConnectorWeekday PM 


Lane Group 

Lane Configurations 
Traffic Volume (vph) 
Future Volume (vph) 
Ideal Flow (vphpl) 
Lane Width (ft) 
Grade (%) 

Storage Length (ft) 
Storage Lanes 
Taper Length (ft) 
Satd. Flow (prot) 

Fit Permitted 

Satd. Flow (perm) 
Right Turn on Red 
Satd. Flow (RTOR) 
Link Speed (mph) 
Link Distance (ft) 
Travel Time (s) 
Confl. Peds. (#/hr) 
Confl. Bikes (#/hr) 
Peak Hour Factor 
Growth Factor 
Heavy Vehicles (%) 
Bus Blockages (#/hr) 
Parking (#/hr) 
Mid-Block Traffic (%) 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Turn Type 

Protected Phases 
Permitted Phases 
Detector Phase 
Switch Phase 
Minimum Initial (s) 
Minimum Split (s) 
Total Split (s) 

Total Split (%) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 
Lead/Lag 

Lead-Lag Optimize? 
Recall Mode 

Act Effct Green (s) 
Actuated g/C Ratio 
vic Ratio 

Control Delay 
Queue Delay 

Total Delay 


01/13/2023 
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Yes 


634 
Over 
1 


1 


5.0 
10.0 
36.0 

30.0% 

3.0 

2.0 

0.0 

5.0 

Lead 
Yes 

Min 
31.0 
0.26 
0.55 
10.2 

2.5 
12.6 


537 
Prot 
6 


6 


5.0 
10.0 
38.0 

31.7% 


0.95 
100% 
0% 

0 


0% 


1417 
NA 


Yes 


0.95 
100% 
2% 


0 


535 
Prot 
| 


1 
5.0 


10.0 
36.0 


30.0% 


SBT SBR 
+4 ff 
430 141 
430 141 
1900 1900 
12 12 
0% 
150 
1 
3574 = 1599 
3574 1599 
Yes 
81 
30 
269 
6.1 
0.95 0.95 
100% 100% 
1% 1% 
0 0 
0% 
453 148 
NA custom 
8 5 
8 
8 5 
5.0 5.0 
11.0 25.0 
57.0 25.0 
47.5% 20.8% 
40 3.0 
1.0 2.0 
0.0 0.0 
5.0 5.0 
Lead 
Yes 
C-Max Ped 
52.0 77.0 
0.43 0.64 
0.29 0.14 
19.2 1.9 
0.7 0.6 
19.9 2.5 
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Wellington Circle Build - Grade Seperated 
22: Fellsway (Route 28) & Mystic Valley Parkway (Route 16) WB/Route 16 ConnectorWeekday PM 


Lane Group @2 
LanefConfigurations 
Traffic Volume (vph) 
Future Volume (vph) 
Ideal Flow (vphpl) 
Lane Width (ft) 

Grade (%) 

Storage Length (ft) 
Storage Lanes 

Taper Length (ft) 

Satd. Flow (prot) 

Fit Permitted 

Satd. Flow (perm) 
Right Turn on Red 
Satd. Flow (RTOR) 
Link Speed (mph) 

Link Distance (ft) 
Travel Time (s) 

Confl. Peds. (#/hr) 
Confl. Bikes (#hr) 
Peak Hour Factor 
Growth Factor 

Heavy Vehicles (%) 
Bus Blockages (#/hr) 
Parking (#/hr) 
Mid-Block Traffic (%) 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Turn Type 

Protected Phases 2 
Permitted Phases 
Detector Phase 


Switch Phase 

Minimum Initial (s) 5.0 
Minimum Split (s) 27.0 
Total Split (s) 27.0 
Total Split (%) 23% 
Yellow Time (s) 3.0 
All-Red Time (s) 1.0 
Lost Time Adjust (s) 

Total Lost Time (s) 

Lead/Lag Lag 
Lead-Lag Optimize? Yes 
Recall Mode Max 
Act Effct Green (s) 

Actuated g/C Ratio 

vic Ratio 

Control Delay 

Queue Delay 

Total Delay 
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Wellington Circle Build - Grade Seperated 
22: Fellsway (Route 28) & Mystic Valley Parkway (Route 16) WB/Route 16 ConnectorWeekday PM 


a a i ee a ee A 
Lane Group EBL_EBT _EBR WBL__WBT WER _NBL__NBT NBR SBL_SBT_SBR 


LOS B F E F B A 
Approach Delay 12.6 82.4 70.4 

Approach LOS B F E 

Queue Length 50th (ft) 95 ~485 295 ~507 71 0 
Queue Length 95th (ft) 156 m#488 m299 #707 92. mi12 
Internal Link Dist (ft) 777 150 59 189 

Turn Bay Length (ft) 100 150 150 
Base Capacity (vph) 1154 491 1564 457 1548 1055 
Starvation Cap Reductn 379 192 289 14 129 635 
Spillback Cap Reductn 3 0 24 7 0 0 
Storage Cap Reductn 0 0 0 0 0 0 
Reduced v/c Ratio 0.82 180 1.11 140 0.55 0.35 


Area Type: Other 

Cycle Length: 120 

Actuated Cycle Length: 120 

Offset: 0 (0%), Referenced to phase 4:NBT and 8:SBT, Start of Green 
Natural Cycle: 110 

Control Type: Actuated-Coordinated 

Maximum vic Ratio: 1.17 


Intersection Signal Delay: 66.8 Intersection LOS: E 
Intersection Capacity Utilization 73.7% ICU Level of Service D 
Analysis Period (min) 15 


~ Volume exceeds capacity, queue is theoretically infinite. 
Queue shown is maximum after two cycles. 

# 95th percentile volume exceeds capacity, queue may be longer. 
Queue shown is maximum after two cycles. 

m Volume for 95th percentile queue is metered by upstream signal. 


Splits and Phases: 22: Fellsway (Route 28) & Mystic Valley Parkway (Route 16) WB/Route 16 Connector 


So: bho _ 


01/13/2023 Synchro 11 Report 
McMahon Associates Page 5 


Wellington Circle Build - Grade Seperated 


2: Fellsway (Route 28) & Mystic Valley Parkway (Route 16) WB/Route 16 ConnectorWeekday PM 


NO 


Approach Delay 


Queue Length 50th (ft) 


Internal Link Dist (ft) 


Base Capacity (vph) 


Spilloack Cap Reductn 


Reduced v/c Ratio 
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Wellington Circle 


23: Revere Beach Parkway (Route 16) WBL/Revere Beach Parkway (Route 16) WB QVRedapePMl6 Connect 


Lane Group 

Lane Configurations 
Traffic Volume (vph) 
Future Volume (vph) 
Ideal Flow (vphpl) 
Lane Width (ft) 
Grade (%) 

Storage Length (ft) 
Storage Lanes 
Taper Length (ft) 
Satd. Flow (prot) 

Fit Permitted 

Satd. Flow (perm) 
Right Turn on Red 
Satd. Flow (RTOR) 
Link Speed (mph) 
Link Distance (ft) 
Travel Time (s) 
Confl. Peds. (#/hr) 
Confl. Bikes (#/hr) 
Peak Hour Factor 
Growth Factor 
Heavy Vehicles (%) 
Bus Blockages (#/hr) 
Parking (#/hr) 
Mid-Block Traffic (%) 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Turn Type 

Protected Phases 
Permitted Phases 
Detector Phase 
Switch Phase 
Minimum Initial (s) 
Minimum Split (s) 
Total Split (s) 

Total Split (%) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 
Lead/Lag 

Lead-Lag Optimize? 
Recall Mode 

Act Effct Green (s) 
Actuated g/C Ratio 
vic Ratio 

Control Delay 
Queue Delay 

Total Delay 


01/13/2023 
McMahon Associates 


1900 1900 1900 1900 

12 12 12 12 
0% 

0 0 0 

0 0 0 

25 25 


Yes Yes 


Perm 


5.0 
12.0 
48.0 

40.0% 

40 

1.0 


WBT WBR NBL 
> 86fFf 


1900 1900 1900 
12 12 12 
0% 
200 0 
1 0 
25 
3563 = 1583 0 
0.996 
3563 = 1583 0 
Yes 
64 347 
30 
755 
17.2 


100% 100% 
1% 2% 2% 
0 0 0 


1490 634 0 


NA custom 

1 6 

1 6 

5.0 5.0 
12.0 22.5 
48.0 49.6 
40.0% 41.3% 
4.0 3.0 
1.0 2.0 
0.0 0.0 
5.0 5.0 
Lead Lag 
Yes Yes 
C-Min Min 
68.7 51.1 
0.57 0.43 
0.72 0.73 
21.6 17.0 
49.9 0.3 
71.5 17.3 


Build - Grade Seperated 


tee = 


1900 1900 1900 1900 1900 
12 12 12 12 12 
0% 0% 

0 0 0 
0 0 0 
25 
0 0 0 1863 0 
0 0 0 1863 0 
Yes Yes 
30 30 
73 230 
1.7 5.2 


09 095 095 095 0.95 
100% 
2% 2% 2% 2% 2% 


Synchro 11 Report 
Page 7 


Wellington Circle Build - Grade Seperated 


23: Revere Beach Parkway (Route 16) WBL/Revere Beach Parkway (Route 16) WB QVRodapePMl6 Connect 


Lane Group @5 QT 
Lane Configurations 
Traffic Volume (vph) 
Future Volume (vph) 
Ideal Flow (vphpl) 
Lane Width (ft) 

Grade (%) 

Storage Length (ft) 
Storage Lanes 

Taper Length (ft) 

Satd. Flow (prot) 

Fit Permitted 

Satd. Flow (perm) 
Right Turn on Red 
Satd. Flow (RTOR) 
Link Speed (mph) 

Link Distance (ft) 
Travel Time (s) 

Confl. Peds. (#/hr) 
Confl. Bikes (#hr) 
Peak Hour Factor 
Growth Factor 

Heavy Vehicles (%) 
Bus Blockages (#/hr) 
Parking (#/hr) 
Mid-Block Traffic (%) 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Turn Type 

Protected Phases 5 7 
Permitted Phases 
Detector Phase 


Switch Phase 

Minimum Initial (s) 5.0 5.0 
Minimum Split (s) 22.5 22.5 
Total Split (s) 35.0 35.4 
Total Split (%) 29% 30% 
Yellow Time (s) 3.0 3.0 
All-Red Time (s) 1.0 1.0 
Lost Time Adjust (s) 

Total Lost Time (s) 

Lead/Lag Lead 
Lead-Lag Optimize? Yes 

Recall Mode Max Ped 
Act Effct Green (s) 

Actuated g/C Ratio 

vic Ratio 

Control Delay 

Queue Delay 

Total Delay 
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Wellington Circle Build - Grade Seperated 


23: Revere Beach Parkway (Route 16) WBL/Revere Beach Parkway (Route 16) WB QVetedapePMl6 Connect 
F+ry ft XA ferret a 
laneGroup_—SCEBL__EBT __EBR__WBL__WBT__WBR__NBL__NBT__NBR___SBL___SBT__SBR 


LOS E B C 
Approach Delay 55.3 22.1 
Approach LOS E C 
Queue Length 50th (ft) 409 193 86 
Queue Length 95th (ft) 594 294 m0 
Internal Link Dist (ft) 201 675 1 150 
Turn Bay Length (ft) 200 

Base Capacity (vph) 2067 873 1040 
Starvation Cap Reductn 0 0 92 
Spillback Cap Reductn 1118 28 132 
Storage Cap Reductn 0 0 0 
Reduced v/c Ratio 1.57 = 0.75 0.59 
Intersection Summary 
Area Type: Other 


Cycle Length: 120 

Actuated Cycle Length: 120 

Offset: 0 (0%), Referenced to phase 1:WBTL, Start of Green 
Natural Cycle: 70 

Control Type: Actuated-Coordinated 

Maximum vic Ratio: 0.84 


Intersection Signal Delay: 48.6 Intersection LOS: D 
Intersection Capacity Utilization 121.7% ICU Level of Service H 
Analysis Period (min) 15 


m Volume for 95th percentile queue is metered by upstream signal. 


Splits and Phases: 23: Revere Beach Parkway (Route 16) WBL/Revere Beach Parkway (Route 16) WB & Route 16 Connector 


kf ‘ 
@1i(R @2 
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Wellington Circle Build - Grade Seperated 


23: Revere Beach Parkway (Route 16) WBL/Revere Beach Parkway (Route 16) WB AWeeodatePMl6 Connect 


Approach Delay 


Queue Length 50th (ft) 


Internal Link Dist (ft) 


Base Capacity (vph) 


Spilloack Cap Reductn 


Reduced v/c Ratio 
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Wellington Circle 


25: Revere Beach Parkway (Route 16) EB 
= =~ \S wo 


Lane Group 

Lane Configurations 
Traffic Volume (vph) 
Future Volume (vph) 
Ideal Flow (vphpl) 
Lane Width (ft) 
Grade (%) 

Storage Length (ft) 
Storage Lanes 
Taper Length (ft) 
Satd. Flow (prot) 

Fit Permitted 

Satd. Flow (perm) 
Right Turn on Red 
Satd. Flow (RTOR) 
Link Speed (mph) 
Link Distance (ft) 
Travel Time (s) 
Confl. Peds. (#/hr) 
Confl. Bikes (#/hr) 
Peak Hour Factor 
Growth Factor 
Heavy Vehicles (%) 
Bus Blockages (#/hr) 
Parking (#/hr) 
Mid-Block Traffic (%) 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Turn Type 

Protected Phases 
Permitted Phases 
Detector Phase 
Switch Phase 
Minimum Initial (s) 
Minimum Split (s) 
Total Split (s) 

Total Split (%) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 
Lead/Lag 

Lead-Lag Optimize? 
Recall Mode 

Act Effct Green (s) 
Actuated g/C Ratio 
vic Ratio 

Control Delay 
Queue Delay 

Total Delay 


01/13/2023 
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Yes 


WR Oe 
100% 100% 
2% 2% 


0 0 


SBR @3 


Yes 


None 


Build - Grade Seperated 
Weekday PM 
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Wellington Circle Build - Grade Seperated 
5: Revere Beach Parkway (Route 16) EB Weekday PM 
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Intersection Capacity Utilization 124.5% ICU Level of Service H 


~ Volume exceeds capacity, queue is theoretically infinite. 


# 95th percentile volume exceeds capacity, queue may be longer. 


Splits and Phases: 25: Revere Beach Parkway (Route 16) EB 


0% 6 bos 
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Wellington Circle Build - Grade Seperated 


26: Fellsway (Route 28) & Revere Beach Parkway (Route 16) EB & Revere Beach Pallasay(Route 16) 


eS t fF er hed F 
Lane Group WBL WBR  NBI NBR NBR2~ SBL SBI SWL_ SWR @5 6 
Lane Configurations Sa od od 5 oe i Ba 
Traffic Volume (vph) 0 0 1856 0 1665 0 600 1305 0 
Future Volume (vph) 0 0 1856 0 1665 0 600 1305 0 
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 
Lane Width (ft) 11 11 11 11 11 11 11 11 11 
Grade (%) 0% 0% 0% 0% 
Storage Length (ft) 0 0 0 0 0 0 
Storage Lanes 0 0 2 0 2 0 
Taper Length (ft) 25 25 25 
Satd. Flow (prot) 0 0 3455 0 2720 0 3455 3351 0 
Fit Permitted 0.950 
Satd. Flow (perm) 0 0 3455 0 2720 0 3455 3351 0 
Right Turn on Red No No 
Satd. Flow (RTOR) 
Link Speed (mph) 30 30 30 30 
Link Distance (ft) 259 327 195 281 
Travel Time (s) 5.9 74 44 6.4 
Confl. Peds. (#/hr) 
Confl. Bikes (#/hr) 
Peak Hour Factor 095 095 095 095 095 095 095 095 0.95 
Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 
Heavy Vehicles (%) 2% 2% 1% 2% 1% 2% 1% 1% 2% 
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 
Parking (#/hr) 
Mid-Block Traffic (%) 0% 0% 0% 0% 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 0 0 1954 0 1753 0 632 1374 0 
Turn Type NA custom NA Prot 
Protected Phases 2 36 2 3 5 6 
Permitted Phases 
Detector Phase 2 36 2 3 
Switch Phase 
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 
Minimum Split (s) 10.0 10.0 22.0 21.0 10.0 
Total Split (s) 73.0 73.0 47.0 21.0 52.0 
Total Split (%) 60.8% 60.8% 39.2% 18% 43% 
Yellow Time (s) 4.0 4.0 3.0 3.0 3.0 
All-Red Time (s) 1.0 1.0 2.0 1.0 2.0 
Lost Time Adjust (s) 0.0 0.0 0.0 
Total Lost Time (s) 5.0 5.0 5.0 
Lead/Lag Lead Lag 
Lead-Lag Optimize? Yes Yes 
Recall Mode C-Max C-Max None Max None 
Act Effct Green (s) 68.0 94.0 68.0 42.0 
Actuated g/C Ratio 0.57 0.78 0.57 390.35 
vic Ratio 1.00 0.82 0.32 1.17 
Control Delay 30.5 18.4 40 127.0 
Queue Delay 37.6 48.8 0.2 2.1 
Total Delay 68.1 67.2 42 129.1 
01/13/2023 Synchro 11 Report 


McMahon Associates 


Wellington Circle Build - Grade Seperated 
6: Fellsway (Route 28) & Revere Beach Parkway (Route 16) EB & Revere Beach Pallas ute 16) W 
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Area Type: Other 
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Intersection Capacity Utilization Err% ICU Level of Service H 


~ Volume exceeds capacity, queue is theoretically infinite. 


# 95th percentile volume exceeds capacity, queue may be longer. 


m Volume for 95th percentile queue is metered by upstream signal. 


Splits and Phases: 26: Fellsway (Route 28) & Revere Beach Parkway (Route 16) EB & Revere Beach Parkway (Route 16) WBL 


01/13/2023 Synchro 11 Report 
McMahon Associates Page 14 


Wellington Circle 


1: Mystic Valley Parkway (Route 16) & Commercial Street 


Lane Group 

Lane Configurations 
Traffic Volume (vph) 
Future Volume (vph) 
Ideal Flow (vphpl) 
Lane Width (ft) 
Grade (%) 

Storage Length (ft) 
Storage Lanes 
Taper Length (ft) 
Satd. Flow (prot) 

Fit Permitted 

Satd. Flow (perm) 
Right Turn on Red 
Satd. Flow (RTOR) 
Link Speed (mph) 
Link Distance (ft) 
Travel Time (s) 
Confl. Peds. (#/hr) 
Confl. Bikes (#/hr) 
Peak Hour Factor 
Growth Factor 
Heavy Vehicles (%) 
Bus Blockages (#/hr) 
Parking (#/hr) 
Mid-Block Traffic (%) 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Turn Type 

Protected Phases 
Permitted Phases 
Detector Phase 
Switch Phase 
Minimum Initial (s) 
Minimum Split (s) 
Total Split (s) 

Total Split (%) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 
Lead/Lag 

Lead-Lag Optimize? 
Recall Mode 

Act Effct Green (s) 
Actuated g/C Ratio 
vic Ratio 

Control Delay 
Queue Delay 

Total Delay 
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8.0 
13.0 
28.0 

25.5% 

40 

1.0 


Lead 


None 


A 


— 


Perm 


8.0 
13.0 
49.0 

44.5% 

4.0 

1.0 


Lag 


Min 


8.0 
13.0 
49.0 

44.5% 


. hw 
WBR__SBL__SBR 
y.6h6UWyTCrf 


1900 1900 1900 
12 11 11 
0% 
40 0 200 
1 1 1 
25 
1538 1745 1546 
0.950 
1538 1745 1546 
Yes Yes 
69 157 
30 
822 
18.7 


5% 0% 1% 
0 0 0 


8.0 8.0 8.0 
13.0 13.0 13.0 
490 13.0 13.0 

44.5% 11.8% 


None 
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Wellington Circle Build - Grade Seperated 
: Mystic Valley Parkway (Route 16) & Commercial Street Weekday PM 
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Control Type: Actuated-Uncoordinated 


Intersection Signal Delay: 23.8 Intersection LOS: C 


Analysis Period (min) 15 


Queue shown is maximum after two cycles. 


plits and Phases: 1: Mystic Valley Parkway (Route 16) & Commercial Street 


$o, bos 


Wellington Circle 


8: Rivers Edge Drive & Rivers Edge Drive WB Ramps Weekday PM 
rN tes 

Lane Group WBL WBR  NBI NBR SBL__ SBT @9 

Lane Configurations ¥ f *#h 5 # 

Traffic Volume (vph) 105 339 831 236 435 321 

Future Volume (vph) 105 339 831 236 435 321 

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 

Lane Width (ft) 11 12 12 12 12 14 

Grade (%) 0% 0% 0% 

Storage Length (ft) 85 0 0 0 

Storage Lanes 1 1 0 1 

Taper Length (ft) 200 25 

Satd. Flow (prot) 1430 1583 3375 0 1787 1930 

Fit Permitted 0.950 0.089 

Satd. Flow (perm) 1430 1583 3375 0 167 1930 

Right Turn on Red Yes No 

Satd. Flow (RTOR) 368 

Link Speed (mph) 30 30 30 

Link Distance (ft) 538 273 339 

Travel Time (s) 12.2 6.2 77 

Confl. Peds. (#/hr) 

Confl. Bikes (#/hr) 

Peak Hour Factor 0.92 092 092 092 092 0.92 

Growth Factor 100% 100% 100% 100% 100% 100% 

Heavy Vehicles (%) 22% 2% 3% 5% 1% 5% 

Bus Blockages (#/hr) 0 0 0 0 0 0 

Parking (#/hr) 

Mid-Block Traffic (%) 0% 0% 0% 

Shared Lane Traffic (%) 

Lane Group Flow (vph) 114 368 =. 1160 0 473 349 

Turn Type Prot __ pttov NA pm+tpt NA 

Protected Phases 3 31 2 1 6 g 

Permitted Phases 6 

Detector Phase 3 31 2 1 6 

Switch Phase 

Minimum Initial (s) 5.0 10.0 6.0 =. 10.0 7.0 

Minimum Split (s) 12.0 17.0 12.0 17.0 30.0 

Total Split (s) 16.0 45.0 29.0 740 30.0 

Total Split (%) 13.3% 37.5% 24.2% 61.7% 25% 

Yellow Time (s) 40 40 3.0 40 2.0 

All-Red Time (s) 3.0 3.0 3.0 3.0 3.0 

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 

Total Lost Time (s) 70 7.0 6.0 7.0 

Lead/Lag Lag Lead 

Lead-Lag Optimize? Yes Yes 

Recall Mode None Min None Min None 

Act Effct Green (s) 92 350 388 69.4 68.3 

Actuated g/C Ratio 0.09 0.32 0.36 0.64 0.63 

vic Ratio 0.94 048 0.96 1.03 0.29 

Control Delay 119.8 42 53.9 83.3 12.3 

Queue Delay 0.0 0.0 0.0 0.0 0.0 

Total Delay 119.8 42 53.9 83.3 12.3 
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Wellington Circle Build - Grade Seperated 
8: Rivers Edge Drive & Rivers Edge Drive WB Ramps Weekday PM 
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(ft) 
Internal Link Dist (ft) 458 193 259 


Base Capacity (vph) 121 761 = 1211 459 = 1221 


Oo 
oO 
Oo 
oO 
oO 


Spilloack Cap Reductn 


Reduced v/c Ratio 0.94 0.48 0.96 1.03 0.29 


Area Type: Other 


Actuated Cycle Length: 108 


Control Type: Actuated-Uncoordinated 


Intersection Signal Delay: 49.3 Intersection LOS: D 


Analysis Period (min) 15 


Queue shown is maximum after two cycles. 


Queue shown is maximum after two cycles. 


Splits and Phases: _ 8: Rivers Edge Drive & Rivers Edge Drive WB Ramps 
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Wellington Circle Build - Grade Seperated 


11: Fellsway (Route 28) & Riverside Avenue Weekday PM 
Aa yee Se PPM YY 
Lane Group EBL EBT EBR  WBL WBI WBR NBL NBT NBR SBU _ SBL__ SBI 
Lane Configurations 5 b 5 b 5 *#b 3 
Traffic Volume (vph) 335 389 139 315) 175 16 219 956 37 25 55 295 
Future Volume (vph) 335 389 139 55 175 16 219 956 37 25 55 295 
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 
Lane Width (ft) 13 14 12 10 12 12 10 11 11 10 10 12 
Grade (%) 0% 0% 0% 0% 
Storage Length (ft) 15 0 25 0 100 0 120 
Storage Lanes 1 0 1 0 1 0 1 
Taper Length (ft) 75 25 40 40 
Satd. Flow (prot) 1847 1918 0 1532 1877 0 1636 3421 0 0 1673 3539 
Fit Permitted 0.569 0.111 0.950 0.950 
Satd. Flow (perm) 1106 1918 0 WA) Mehra 0 1636 3421 0 0 1673 3539 
Right Turn on Red Yes Yes Yes 
Satd. Flow (RTOR) 12 3 2 
Link Speed (mph) 30 30 30 30 
Link Distance (ft) 670 597 361 514 
Travel Time (s) 15.2 13.6 8.2 11.7 
Confl. Peds. (#/hr) 
Confl. Bikes (#hr) 4 
Peak Hour Factor 0.92 092 092 092 092 092 O92 092 092 092 092 0.92 
Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 
Heavy Vehicles (%) 1% 1% 3% 10% 0% 0% 3% 1% 9% 0% 1% 2% 
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0 
Parking (#/hr) 
Mid-Block Traffic (%) 0% 0% 0% 0% 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 364 574 0 60 207 0 238 = 1079 0 0 87 321 
Turn Type Perm NA Perm NA Prot NA Prot Prot NA 
Protected Phases 3 3 4 1 4 4 1 
Permitted Phases 3 3 
Detector Phase 3 3 3 3 4 1 4 4 1 
Switch Phase 
Minimum Initial (s) 12.0 12.0 12.0 12.0 8.0 8.0 8.0 8.0 8.0 
Minimum Split (s) 19.0 19.0 19.0 19.0 13.0 15.0 13.0 13.0 15.0 
Total Split (s) 420 42.0 420 42.0 20.0 36.0 20.0 200 36.0 
Total Split (%) 30.0% 30.0% 30.0% 30.0% 14.3% 25.7% 14.3% 14.3% 25.7% 
Yellow Time (s) 5.0 5.0 5.0 5.0 4.0 5.0 4.0 4.0 5.0 
All-Red Time (s) 2.0 2.0 2.0 2.0 1.0 2.0 1.0 1.0 2.0 
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Total Lost Time (s) 7.0 7.0 7.0 7.0 5.0 7.0 5.0 7.0 
Lead/Lag 
Lead-Lag Optimize? 
Recall Mode Min Min Min Min None Max None None Max 
Act Effct Green (s) 36.0 36.0 36.0 36.0 15.4 29.9 15.4 29.9 
Actuated g/C Ratio 0.31 0.31 0.31 0.31 0.13 0.26 0.13 0.26 
vic Ratio 1.05 0.94 107 0.35 1.08 1.21 0.38 0.35 
Control Delay 100.5 63.6 186.8 36.0 130.9 140.8 56.1 39.0 
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.8 0.0 0.0 
Total Delay 100.5 63.6 186.8 36.0 130.9 141.6 56.1 39.0 
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Wellington Circle 


11: Fellsway (Route 28) & Riverside Avenue 


Lane Group 

Lar onfigurations 
Traffic Volume (vph) 
Future Volume (vph) 
Ideal Flow (vphpl) 
Lane Width (ft) 
Grade (%) 

Storage Length (ft) 
Storage Lanes 
Taper Length (ft) 
Satd. Flow (prot) 

Fit Permitted 

Satd. Flow (perm) 
Right Turn on Red 
Satd. Flow (RTOR) 
Link Speed (mph) 
Link Distance (ft) 
Travel Time (s) 
Confl. Peds. (#/hr) 
Confl. Bikes (#/hr) 
Peak Hour Factor 
Growth Factor 
Heavy Vehicles (%) 
Bus Blockages (#/hr) 
Parking (#/hr) 
Mid-Block Traffic (%) 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Turn Type 

Protected Phases 
Permitted Phases 
Detector Phase 
Switch Phase 
Minimum Initial (s) 
Minimum Split (s) 
Total Split (s) 

Total Split (%) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 
Lead/Lag 

Lead-Lag Optimize? 
Recall Mode 

Act Effct Green (s) 
Actuated g/C Ratio 
vic Ratio 

Control Delay 
Queue Delay 

Total Delay 
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Wellington Circle Build - Grade Seperated 
1: Fellsway (Route 28) & Riverside Avenue Weekday PM 
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Area Type: Other 
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Intersection Signal Delay: 96.3 Intersection LOS: F 


Analysis Period (min) 15 


Queue shown is maximum after two cycles. 


Queue shown is maximum after two cycles. 


Splits and Phases: 11: Fellsway (Route 28) & Riverside Avenue 


tho: 


Wellington Circle Build - Grade Seperated 
11: Fellsway (Route 28) & Riverside Avenue Weekday PM 


| 


Approach Delay 


oO 


Queue Length 50th (ft) 


Internal Link Dist (ft) 


Base Capacity (vph) 541 


oO 


Spilloack Cap Reductn 


Reduced vic Ratio 0.23 
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Wellington Circle 


13: Fellsway (Route 28) & Presidents Landin 


Lane Group 

Lane Configurations 
Traffic Volume (vph) 
Future Volume (vph) 
Ideal Flow (vphpl) 
Lane Width (ft) 
Grade (%) 

Storage Length (ft) 
Storage Lanes 
Taper Length (ft) 
Satd. Flow (prot) 

Fit Permitted 

Satd. Flow (perm) 
Right Turn on Red 
Satd. Flow (RTOR) 
Link Speed (mph) 
Link Distance (ft) 
Travel Time (s) 
Confl. Peds. (#/hr) 
Confl. Bikes (#/hr) 
Peak Hour Factor 
Growth Factor 
Heavy Vehicles (%) 
Bus Blockages (#/hr) 
Parking (#/hr) 
Mid-Block Traffic (%) 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Turn Type 

Protected Phases 
Permitted Phases 
Detector Phase 
Switch Phase 
Minimum Initial (s) 
Minimum Split (s) 
Total Split (s) 

Total Split (%) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 
Lead/Lag 

Lead-Lag Optimize? 
Recall Mode 

Act Effct Green (s) 
Actuated g/C Ratio 
vic Ratio 

Control Delay 
Queue Delay 

Total Delay 
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WBL WBR 
yj f 
200 259 
200 259 
1900 1900 
16 16 
0% 
0 0 
1 1 
25 
2025 1812 
0.950 
2025 1812 
Yes 
30 
372 
8.5 
0.92 0.92 
100% 100% 
1% 1% 
0 0 
0% 
217 282 
Prot custom 
2 2 
3 
2 2 
6.0 6.0 
11.0 11.0 
25.0 25.0 
20.8% 20.8% 
3.0 3.0 
2.0 2.0 
0.0 0.0 
5.0 5.0 
None None 
18.8 36.8 
0.16 0.31 
0.69 0.51 
59.4 37.7 
0.0 0.4 
59.4 38.1 


NBR SBU 

335 32 

335 32 

1900 1900 

12 12 
0 
0 

0 0 

0 0 
Yes 
32 
8 

0.92 0.92 

100% 100% 

1% 0% 

0 0 

0 0 

Prot 

3 

3 

6.0 

11.0 

18.0 

15.0% 

3.0 

2.0 

None 
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Wellington Circle Build - Grade Seperated 
3: Fellsway (Route 28) & Presidents Landin Weekday PM 
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Internal Link Dist (ft) 292 953 354 


Base Capacity (vph) 337 543 3630 195 3904 
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Area Type: Other 
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Intersection Capacity Utilization 91.0% ICU Level of Service E 


~ Volume exceeds capacity, queue is theoretically infinite. 


# 95th percentile volume exceeds capacity, queue may be longer. 


m Volume for 95th percentile queue is metered by upstream signal. 


Splits and Phases: 13: Fellsway (Route 28) & Presidents Landing 


toi 


Y 
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Wellington Circle Build - Grade Seperated 


3: Station Landing & Revere Beach Parkway (Route 16) EB Weekday PM 
> yr TN Pe 

Movement EBT EBR  WBL WBI NBL NBR 

Lane Configurations *h ff 

Traffic Volume (veh/h) 2150 133 0 0 0 102 

Future Volume (Veh/h) 2150 133 0 0 0 102 

Sign Control Free Free Stop 

Grade 0% 0% 0% 

Peak Hour Factor 0.92 092 092 092 092 0.92 

Hourly flow rate (vph) 2337 145 0 0 0 111 

Pedestrians 4 

Lane Width (ft) 12.0 

Walking Speed (ft/s) 3.5 

Percent Blockage 0 

Right turn flare (veh) 

Median type None None 

Median storage veh) 

Upstream signal (ft) 297 

pX, platoon unblocked 0.51 0.51 0.51 

vC, conflicting volume 2486 2414 1245 


vC1, stage 1 conf vol 
vC2, stage 2 conf vol 


vCu, unblocked vol 1997 1855, 0 
tC, single (s) 41 6.8 6.9 
tC, 2 stage (s) 

tF (s) 2.2 3.5 3.3 
p0 queue free % 100 100 80 
cM capacity (veh/h) 149 34 557 
Direction, Lane # EB1 EB2 £NB1 

Volume Total 1558 924 111 

Volume Left 0 0 0 

Volume Right 0 145 111 

cSH 1700 1700 Sy 

Volume to Capacity 0.92 054 0.20 

Queue Length 95th (ft) 0 0 18 

Control Delay (s) 0.0 0.0 13.1 

Lane LOS B 

Approach Delay (s) 0.0 13.1 

Approach LOS B 

Intersection Summary 

Average Delay 0.6 

Intersection Capacity Utilization 16.7% ICU Level of Service D 
Analysis Period (min) 15 
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Wellington Circle Build - Grade Seperated 


4: Constitution Way & Revere Beach Parkway (Route 16) EB Weekday PM 
-yY FTN PP 

Movement EBT EBR  WBL  WBI NBL NBR 

Lane Configurations *h ol 

Traffic Volume (veh/h) 2227 25 0 0 0 178 

Future Volume (Veh/h) 2227 25 0 0 0 178 

Sign Control Free Free Stop 

Grade 0% 0% 0% 

Peak Hour Factor 0.92 092 092 092 092 0.92 

Hourly flow rate (vph) 2421 27 0 0 0 193 

Pedestrians 10 

Lane Width (ft) 16.0 

Walking Speed (ft/s) 3.5 

Percent Blockage 1 

Right turn flare (veh) 

Median type None None 

Median storage veh) 

Upstream signal (ft) 566 

pX, platoon unblocked 0.52 0.52 0.52 

vC, conflicting volume 2458 2444 891234 


vC1, stage 1 conf vol 
vC2, stage 2 conf vol 


vCu, unblocked vol 1959 1933 0 
tC, single (s) 41 6.8 6.9 
tC, 2 stage (s) 

tF (s) 2.2 3.5 3.3 
p0 queue free % 100 100 65 
cM capacity (veh/h) 151 30 557 
Direction, Lane # EB1 EB2 NB1 

Volume Total 1614 834 193 

Volume Left 0 0 0 

Volume Right 0 27 193 

cSH 1700 1700 59/7 

Volume to Capacity 0.95 049 0.35 

Queue Length 95th (ft) 0 0 38 

Control Delay (s) 0.0 0.0 14.8 

Lane LOS B 

Approach Delay (s) 0.0 14.8 

Approach LOS B 

Intersection Summary 

Average Delay 1.1 

Intersection Capacity Utilization 80.1% ICU Level of Service D 
Analysis Period (min) ils 

01/13/2023 Synchro 11 Report 


McMahon Associates Page 2 


Wellington Circle 


0: Revere Beach Parkway (Route 16) EB & Route 16 Overpass/Revere Beach Parkwale<Fautlé 16) & Re\ 


Intersection 
Int Delay, s/veh 0.4 
Movement EBL EBT EBR WBL WBT WBR_ SBL SBR SEL SER NEL NER 
Lane Configurations + » fF tr 
Traffic Vol, veh/h 0 1240 0 0 1450 2017 0 0 0 0 0 2405 
Future Vol, veh/h 0 1240 0 0 1450 2017 0 0 0 0 0 2405 
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0 
Sign Control Free Free Free Free Free Free Stop Stop Free Free Free Free 
RT Channelized - None - - - - - None 
Storage Length - - - 0 - 0 - - 0 
Veh in Median Storage, # 0 0 - 0 : 0 0 : 
Grade, % - 0 - - 0 - 0 0 - 0 
Peak Hour Factor wR 2 @P @ WW fw DP WwW WwW BW GP EP 
Heavy Vehicles, % 2 2 2 2 2 2 0 0 2 2 0 2 
Mvmt Flow 0 1348 0 0 1576 2192 0 0 0 0 0 2614 
Major/Minor Major1 Major2 Minor2 
Conflicting Flow All 0 - - - 0 1576 

Stage 1 - - - 

Stage 2 - 
Critical Hdwy 6.2 
Critical Hdwy Stg 1 - 
Critical Hdwy Stg 2 - 
Follow-up Hdwy - - - - 3.3 
Pot Cap-1 Maneuver 0 0 0 0 0 137 

Stage 1 0 0 0 0 0 - 

Stage 2 0 0 0 0 0 
Platoon blocked, % 
Mov Cap-1 Maneuver iRYé 
Mov Cap-2 Maneuver - 

Stage 1 

Stage 2 
Approach EB WB SB 
HCM Control Delay, s 0 0 38.6 
HCM LOS E 


Build - Grade Seperated 


Minor Lane/Major Mvmt EBT WBT SBLn1 


Capacity (veh/h) 

HCM Lane V/C Ratio 
HCM Control Delay (s) 
HCM Lane LOS 

HCM 95th %tile Q(veh) 
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Wellington Circle Build - Grade Seperated 
9: Wellington Station Entrance Driveway & Rivers Edge Drive/Revere Beach Parkway Weekd@arips 


Intersection 
Int Delay, s/veh 0.2 
Movement EBT EBR WBL WBT NBL NBR 
Lane Configurations - Ff HR Hh ol 
Traffic Vol, veh/h 370 =: 56 32 1067 0 0 
Future Vol, veh/h 370 56 32 1067 0 0 
Conflicting Peds, #/hr 0 0 0 0 0 0 
Sign Control Free Free Free Free Stop Stop 
RT Channelized - None - Free - None 
Storage Length - 0 150 - - 0 
Veh in Median Storage, # 0 - - 0 0 - 
Grade, % 0 - - 0 0 - 
Peak Hour Factor 92 92 92 92 92 «92 
Heavy Vehicles, % 7 20 20 4 2 2 
Mvmt Flow 402 61 35 1160 0 0 
Major/Minor Major1 Major2 Minor‘ 
Conflicting Flow All 0 0 463 0 - 402 
Stage 1 - - - - - - 
Stage 2 - - - - - - 
Critical Hdwy - - 44 - - 6.23 


Critical Hdwy Stg 1 
Critical Hdwy Stg 2 - - - : E z 
Follow-up Hdwy - - 2.39 - - 3.319 


Pot Cap-1 Maneuver - - 994 - 0 647 
Stage 1 - - - - 0 - 
Stage 2 - - - - 0 

Platoon blocked, % - - - 

Mov Cap-1 Maneuver - - 994 - - 647 

Mov Cap-2 Maneuver - - - - - - 
Stage 1 
Stage 2 

Approach EB WB NB 

HCM Control Delay, s 0 0.3 0 

HCM LOS A 


Minor Lane/Major Mvmt NBLni EBT EBR WBL WBT 


Capacity (veh/h) - - - 994 - 

HCM Lane V/C Ratio - - - 0.035 - 

HCM Control Delay (s) 0 - - 88 

HCM Lane LOS A - - A 

HCM 95th %tile Q(veh) - - - 0.1 
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Wellington Circle Build - Grade Seperated 


15: Wellington Station Exit Driveway & Revere Beach Parkway EB Ramps Weekday PM 
Intersection 
Int Delay, s/veh 46.5 
Movement EBT EBR WBL WBT NBL NBR 
Lane Configurations # s+ HH Ff 
Traffic Vol, veh/h 370 0 0 694 405 133 
Future Vol, veh/h 370 0 0 694 405 133 
Conflicting Peds, #/hr 0 0 0 0 0 0 
Sign Control Free Free Free Free Stop Stop 
RT Channelized - None - None - None 
Storage Length - - - - 0 0 
Veh in Median Storage, # 0 - - 0 0 - 
Grade, % 0 - - 0 0 - 
Peak Hour Factor Re 8 GR BP Ww ep 
Heavy Vehicles, % 4 2 2 7 5 0 
Mvmt Flow 402 0 0 754 440 145 
Major/Minor Major1 Major2 Minor 
Conflicting Flow All 0 - - - 779 402 
Stage 1 - - - - 402 - 
Stage 2 - - - - 377 - 
Critical Hdwy - - - - 6675 6.2 
Critical Hdwy Stg 1 - - - - 5.475 - 
Critical Hdwy Stg 2 - - - - 5.875 - 
Follow-up Hdwy - - - -3.5475 3.3 
Pot Cap-1 Maneuver - 0 0 - ~343 653 
Stage 1 - 0 0 667 - 
Stage 2 - 0 0 - 657 
Platoon blocked, % - - 

Mov Cap-1 Maneuver - - - - ~343 653 
Mov Cap-2 Maneuver - - - - ~ 343 - 
Stage 1 - - - - 667 
Stage 2 - - - - 657 
Approach EB WB NB 
HCM Control Delay, s 0 0 138.4 
HCM LOS F 


Minor Lane/Major Mvmt NBLniNBLn2 EBT WBT 


Capacity (veh/h) 343-653 - 
HCM Lane VIC Ratio 1.283 0.221 - 
HCM Control Delay (s) 179.9 12.1 

HCM Lane LOS F B 

HCM 95th %tile Q(veh) 20.3 0.8 

Notes 


~: Volume exceeds capacity  $: Delay exceeds 300s | +: Computation Not Defined —_*: All major volume in platoon 
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Wellington Circle 


Build - Grade Seperated 


10: 9th Street & Middlesex Avenue Weekday PM 
Intersection 

Int Delay, s/veh 9.8 

Movement EBL EBT WBT WBR_ SBL SBR 

Lane Configurations ¢ b 5 ff 

Traffic Vol, veh/h 566 61 107 55 20 323 

Future Vol, veh/h 566 61 107 55 20 323 

Conflicting Peds, #/hr 33 0 0 33 36 8 


Sign Control Free Free Free Free Stop Stop 
RT Channelized - None None None 
Storage Length - - - - 0 50 
Veh in Median Storage, # - 0 0 - 0 - 
Grade, % - 0 0 - 0 - 
Peak Hour Factor eH 8) 8 G8 @ 5 
Heavy Vehicles, % 1 0 1 0 0 1 
Mvmt Flow 596 64 113 58 21 340 
Major/Minor Major1 Major2 Minor2 
Conflicting Flow All 204 0 0 1467 183 
Stage 1 - - 175 - 
Stage 2 - 1292 - 
Critical Hdwy 4.11 64 6.21 
Critical Hdwy Stg 1 5.4 - 
Critical Hdwy Stg 2 5.4 - 
Follow-up Hdwy 2.209 3.5 3.309 
Pot Cap-1 Maneuver 1374 142 862 
Stage 1 - 860 - 
Stage 2 260 
Platoon blocked, % 

Mov Cap-1 Maneuver 1331 71 «829 
Mov Cap-2 Maneuver 71 - 
Stage 1 446 
Stage 2 252 
Approach EB WB SB 
HCM Control Delay,s 8.9 0 16 
HCM LOS C 


Minor Lane/Major Mvmt EBL EBT WBT WBRSBLn1 SBLn2 


Capacity (veh/h) 1331 
HCM Lane VIC Ratio 0.448 
HCM Control Delay (s) 9.9 
HCM Lane LOS A 
HCM 95th %tile Q(veh) 24 
01/13/2023 
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Wellington Circle 


Build - Grade Seperated 


12: Fellsway (Route 28) & Earhart Landin Weekday PM 
rX\ ter) 

Movement WBL WBR  NBI NBR SBL__ SBT 

Lane Configurations f ttt +> 

Traffic Volume (veh/h) 0 63 3458 56 0 1905 

Future Volume (Veh/h) 0 63 3458 56 0 1905 

Sign Control Stop Free Free 

Grade 0% 0% 0% 

Peak Hour Factor 0.92 092 092 092 092 0.92 

Hourly flow rate (vph) 0 68 3759 61 0 2071 

Pedestrians 

Lane Width (ft) 

Walking Speed (ft/s) 

Percent Blockage 

Right turn flare (veh) 

Median type None None 

Median storage veh) 

Upstream signal (ft) 434 327 

pX, platoon unblocked 0.46 0.41 0.41 

vC, conflicting volume 4825 970 3820 

vC1, stage 1 conf vol 

vC2, stage 2 conf vol 

vCu, unblocked vol 2202 0 696 

tC, single (s) 6.8 6.9 41 

tC, 2 stage (s) 

tF (s) 3.5 3.3 2.2 

p0 queue free % 100 85 100 

cM capacity (veh/h) 18 448 374 

Direction, Lane # WB1  NB1 NB2 NB3 NB4 SB1  SB2 

Volume Total 68 1074 1074 1074 598 1036 1036 

Volume Left 0 0 0 0 0 0 0 

Volume Right 68 0 0 0 61 0 0 

cSH 448 1700 1700 1700 1700 1700 # 1700 

Volume to Capacity 0.15 063 063 063 035 0.61 0.61 

Queue Length 95th (ft) 13 0 0 0 0 0 0 

Control Delay (s) 14.5 0.0 0.0 0.0 0.0 0.0 0.0 

Lane LOS B 

Approach Delay (s) 14.5 0.0 0.0 

Approach LOS B 

Intersection Summary 

Average Delay 0.2 

Intersection Capacity Utilization 61.6% ICU Level of Service B 

Analysis Period (min) 15 
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VEHICLE CONFLICT POINT DIAGRAM COMPARISON G@M' MAHON 


TRANSPORTATION ENGINEERS & PLANNERS 


VEHICLE CONFLICT POINT DIAGRAM 


LOCATION Wellington Circle 


TOWN Medford STATE Massachusetts 


- Sh 


C. ‘1 o- 
A bg, Lk < : 5 \ 


LEGEND 


DIVERGING # OF POINTS CROSSING # OF POINTS MERGING # OF POINTS 
a a a a) > 


NOTES 


a 


DRIVEWAYS NOT INCLUDED 
ILLEGAL MOVEMENTS NOT INCLUDED 


UTURN MOVEMENTS NOT INCLUDED 


MIDDLESEX AVENUE AT 9TH STREET EXISTING (@MCM AHON 


AANSPORTATION ENGINEERS & PLANNERS| 


NSFC 


VEHICLE CONFLICT POINT DIAGRAM 


LOCATION Wellington Circle 


TOWN Medford STATE Massachusetts 
rr z5 ~— ay ~~ 
nT — a 


- 


- 
si : ; 
LEGEND 

DIVERGING # OF POINTS CROSSING # OF POINTS MERGING # OF POINTS 
| @ | = | O JF 2? | Oo | : 


NOTES 


| 


DRIVEWAYS NOT INCLUDED 


ILLEGAL MOVEMENTS NOT INCLUDED 


UTURN MOVEMENTS NOT INCLUDED 


FELLSWAY NB AT MIDDLESEX AVENUE EXISTING @MCM AHON 


| Neane TRAN 


VEHICLE CONFLICT POINT DIAGRAM 


LOCATION Wellington Circle 


Cn 
, * % * > 


_ 


LEGEND 


DIVERGING # OF POINTS CROSSING # OF POINTS MERGING # OF POINTS 
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Wellington - Applicable Countermeasures and Associated CMFs, based on MassDOT's State-Preferred List 
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Install Crosswalk Lighting Added to Fellsway crossing north of main intersection 


Change the Number of Major Approaches with Left Turn Lanes from X to Y at an Urban . 
‘ ; ; 0.73 Left-turn lane added to SB Middlesex approach at 9th Street 
or Suburban Four-Leg Stop-Controlled Intersection with an Arterial 
Convert from Two-Way Stop-Control to Signalized Intersection 9th/Middlesex at Fellsway signalized 
ystemic Stop-Control Intersection Improvements Stop-controlled Middlesex/9th Street upgraded 


Added to all intersection approaches 
Added to all intersection approaches 


Install Crosswalk Lighting Added to Fellsway crossing north of main intersection 
onvert from Two-Way Stop-Control to Signalized Intersection Middlesex/9th, and 9th/Fellsway SB signalized 
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Extend Left Turn Lane | 072s At eastern leg, left-turn lane extended 

Extend Right Turn Lane | 072s tl eastern leg, right-turn lane extended 

All existing signalized locations 

Prohibit Left Turns and U-Turns with "No Left Turn" and "No U-Turn" Signs U-Turn located south of intersection removed 
Added to all intersection approaches 

Added to all intersection approaches 


Install Crosswalk Lighting Added to Fellsway crossing north of main intersection 
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onvert from Two-Way Stop-Control to Signalized Intersection ; 9th/Middlesex at Fellsway signalized 
Extend Left Turn Lane | 0.72, At eastern leg, left-turn lane extended 
Extend Right Turn Lane | 072s At eastern leg, right-turn lane extended 


All existing signalized locations 


Prohibit Left Turns and U-Turns with "No Left Turn" and "No U-Turn" Signs U-Turn located south of intersection removed 
ystemic Stop-Control Intersection Improvements Stop-controlled Middlesex/9th Street upgraded 


Added to all intersection approaches 
- Added to all intersection approaches 
Install Crosswalk Lighting Added to Fellsway crossing north of main intersection 


or Suburban Four-Leg Stop-Controlled Intersection with an Arterial 
Prohibit Left Turns and U-Turns with "No Left Turn" and "No U-Turn" Signs 
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See Figure 11 
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See Figure 12 
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See Figure 15 
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See Figure 16 
for Wellington Circle 
volumes. 
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VISSIM Output Summary - Vehicles Processed and Travel Speeds 


Wellington Circle - All Vehicle Movements 


Po Weekday Morning Peak Hour Weekday Afternoon Peak Hour 


At-Grade Triangle At-Grade Triangle 


Existing No Build At-Grade Square i Existing No Build At-Grade Square ; 
w/ Transit w/ Transit 


Approach & Movement Volume Volume Volume Volume Speed] Volume Speed| Volume Speed| Volume Speed} Volume 


Mystic Valley Parkway 


Revere Beach Parkway 


Middlesex Avenue/ . 59 


9th Street 
68 


67 
864 
3 


6.3 666 4.5 580 5.1 628 5.9 619 6.8 641 5.6 493 5.2 
7,314 9.2 6,835 7.0 7,067 10.1 7,547 8.1 7,442 7.5 7,756 7.8 8,187 8.4 


Approach 


879 6.9 


1 Average travel speed, mph 


VISSIM Output Summary - Vehicles Processed and Travel Speeds 
Wellington Circle - Critical Vehicle Movements 
Weekday Morning Peak Hour 


At-Grade Triangle At-Grade Triangle 


‘ Existing No Build At-Grade Square : 
w/ Transit w/ Transit 


Existing No Build At-Grade Square 


Approach & Movement Volume Speed* Volume Speed} Volume Speed} Volume Speed} Volume Speed] Volume Speed} Volume Speed} Volume Speed 
Mystic Valley Parkway 


Revere Beach Parkway 


Middlesex Avenue/ SWB BL 
9th Street 


Overall Total 6,211 6,437 5,930 6,193 5,544 


1 Average travel speed, mph 
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Memorandum 
TO: Wellington Circle Project Team 
FROM: CS 


DATE: May 19 , 2021 


RE: Origin-Destination Data Analysis 


Objective 


The objective of this memorandum is to briefly summarize the results of the Wellington Circle 
Origin-Destination Data Analysis and document the procedures used in the analysis. 


Origin-Destination Data Analysis Key Findings 


e The majority of trips through Wellington Circle (60%) during the AM Peak period 
originate in the local communities of Medford, Everett, Malden, Somerville and Melrose. 


e Twenty-two percent of the AM Peak trips through Wellington Circle begin and end in 
these five local communities. 


e Approximately 40% of the AM peak trips through Wellington circle are destined for 
Cambridge or Boston. Of this 40% of the AM peak trips more than two-third of the trips 
are from the local communities of Medford, Everett, Malden, Somerville and Melrose, 
with only 12% of the trips originating in other communities. 


Figure 1 — AM Peak Origin-Destination Trip Proportions Through Wellington Circle 


101 Station Landing, Suite 410 
Medford, MA 02155 
tel 781-539-6700 www.camsys.com fax 781-539-6701 
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The predominant movement through Wellington Circle is a North-South Travel pattern with 
major movements consisting of Medford-Malden-Everett to/from Somerville-Cambridge-Boston. 
Of the seven major approaches to Wellington Circle: 


e Fellsway Bridge over Mystic River — Similar patterns to overall circle patterns, 
captures north-south movements 


e Mystic Valley Parkway (SR 16) — Minor east-west movements serves mostly Medford 
to/from Everett 


e Riverside Avenue — Predominantly local movements, minor impact on circle 
e Fellsway North of Riverside — Serves Medford-Malden to/from Boston and local trips 


e Middlesex Avenue & Rivers Edge (north of SR 16) — Both serve trips on each side of 
the Orange line to/from Boston 


e Revere Beach Parkway — east-west movements and east-west to north-south over 
Mystic River 
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Background 


The Wellington Circle Study concerns the intersection of the Fellsway (MA-28) Revere Beach 
Parkway and Mystic Valley Parkway (MA-16 on opposite sides of the Circle), and Middlesex 
Avenue in Medford, Mass. As part of establishing the existing conditions (Task 2), CS was 
asked to perform the following with 2019 location-based services (LBS) device-sourced data: 


Identify appropriate zones for Wellington Circle travel flows. 

Identify flows by zone. 

Select appropriate time periods for analysis. 

Differentiate between travel purposes as much at the data allows. 

Break travel patterns down among all travelers, low-income equity travelers, and minority 
equity travelers. 

e Identify routing between US Census block groups. 

e Geofence Wellington Station and the Encore Boston Harbor casino and analyze home 
locations. 


Two LBS datasets were used in the analysis. CS’s in-house LOCUS data product was used for 
the geofence step. For the rest of the analysis, MassDOT requested the use of the Streetlight 
LBS product. The datasets are similar in form and source but have some important functional 
distinctions, which will be discussed in the remainder of this memorandum. 


Dataset 


The MassDOT licensed Streetlight data was used for the origin-destination analysis. The data 
was processed using the streetlight Modular Analysis tools, specifically the Origin-Destination- 
Through tools. 


Analysis Setup Details: 


Analysis Type: O-D Analysis with Middle Filter (LBS Trip Data) 
Additional Project Configuration: Trip Attributes, Traveler Attributes 
Unit of Measurement: Miles 

Mode of Travel: All Vehicles 

Data Source: Location-Based Services with Pass-through 

Output Type: StL All Vehicles Volume 


Analysis Options: 
e Date Range: 03/01/2019-04/30/2019, 09/01/2019-10/31/2019 


Day Type: 
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e 0: All Days (M-Su) 
e 1: Weekday (M-Th) 
e 2: Weekend Day (Sa-Su) 


Day Part: 


0: All Day (12am-12am) 
1: Early AM (12am-6am) 
2: Peak AM (6am-10am) 
3: Mid-Day (10am-3pm) 
4: Peak PM (3pm-7pm) 

5: Late PM (7pm-12am) 


The Traveler Attributes included in the analysis includes information on: 
e Income, 


e Ethnicity, and 
e Trip Purpose 


Identifying Analysis Zones 
The MassDOT streetlight dataset contains data for the entirety of Massachusetts. The zones 
created to use for the Wellington Circle origin-destination analysis were developed with the 


following key considerations: 


e The number of zones should be limited as the larger the number of zones the fewer 
observations per zone, and the greater the computational time. 


e The zone system should be more detailed around Wellington Circle and less so further 
away. 


e The zone system should aggregate to known geographies, such as City/Town. 


e The zone system need not include zones that are not within reasonable driving distance 
of Wellington Circle 


Using these considerations, the zone system was created to encompass the geography roughly 
within the I-495 beltway using U.S. Census geographies. The communities that are immediately 
around Wellington circle used Census Block Groups for zones, the next further out communities 
used Census Tracts for zones, and the remaining communities within I-495 use town/city 
boundaries for zones. A total of 644 analysis zones were defined for the analysis. 

e 213 Block Group Level Zones: City/Towns - Medford, Everett, Somerville, and Malden. 


e 294 Tract Level Zones: City/Towns - Arlington, Winchester, Stoneham, Melrose, 


Revere, Chelsea, Winthrop, Boston, and Cambridge. 
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e 137 City/Town Level Zones: Abington, Acton, Amesbury Town, Andover, Ashland, 
Attleboro, Avon, Bedford, Bellingham, Belmont, Beverly, Billerica, Boxborough, Boxford, 
Braintree Town, Bridgewater, Brockton, Brookline, Burlington, Canton, Carlisle, Carver, 
Chelmsford, Cohasset, Concord, Danvers, Dedham, Dover, Dracut, Duxbury, East 
Bridgewater, Easton, Essex, Foxborough, Framingham, Franklin Town, Georgetown, 
Gloucester, Groveland, Halifax, Hamilton, Hanover, Hanson, Haverhill, Hingham, 
Holbrook, Holliston, Hopkinton, Hudson, Hull, Ipswich, Kingston, Lakeville, Lawrence, 
Lexington, Lincoln, Littleton, Lowell, Lynn, Lynnfield, Manchester-by-the-Sea, Mansfield, 
Marblehead, Marion, Marlborough, Marshfield, Mattapoisett, Maynard, Medfield, 
Medway, Merrimac, Methuen Town, Middleborough, Middleton, Milford, Millis, Milton, 
Nahant, Natick, Needham, Newbury, Newburyport, Newton, Norfolk, North Andover, 
North Attleborough, North Reading, Norton, Norwell, Norwood, Peabody, Pembroke, 
Plainville, Plymouth, Plympton, Quincy, Randolph, Raynham, Reading, Rochester, 
Rockland, Rockport, Rowley, Salem, Salisbury, Saugus, Scituate, Sharon, Sherborn, 
Southborough, Stoughton, Stow, Sudbury, Swampscott, Taunton, Tewksbury, Topsfield, 
Wakefield, Walpole, Waltham, Wareham, Water Body, Watertown Town, Wayland, 
Wellesley, Wenham, West Bridgewater, West Newbury, Westford, Weston, Westwood, 
Weymouth Town, Whitman, Wilmington, Woburn, Wrentham. 
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Figure 1 — Streetlight Analysis Coverage Area Communities 


Identifying Select Links 


Wellington Circle has numerous approaches that lead into the multi-leg junction. The major 
approaches are Route 16, in the East-West direction, and Route 28 in the North-South direction, 
with Middlesex Avenue also feeding directly int the circle. To capture the movements of 
vehicles through the circle the Streetlight “O-D Analysis with Middle Filter” analysis was used in 
combination with the defined zone system and variable “Middle Filters” on the circle 
approaches. The middle filter zone is a small polygon that covers a section of roadway 
approach that is to be analyzed. The process reports the travel index for all trip beginning at the 
set of origin zones, traveling through the middle liter zone and destined for the set of destination 
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zones. For this analysis the zone system defined in the previous section is used as both the 
origin and destination set of zones. The middle filter zones are defined as follows: 


Fellsway (SR-28) Bridge over Mystic River, 
Mystic Valley Parkway (SR-16), 

Riverside Avenue 

Fellsway North of Riverside 

Middlesex Avenue 

Rivers Edge (north of SR-16) 

Revere Beach Parkway 


aU a de ea 


Figure 2 — Select Link Locations 


In addition to the select link locations on the approaches to Wellington Circle, the O-D Analysis 
with Middle Filter was also conducted on Wellington Circle itself and the MBTA Orange line 
railroad tracks over the Mystic River. The Wellington Circle analysis provided the movements of 
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trips that went through the circle, as opposed to approached the circle, and the Orange line 
analysis captured only transit riders on the Orange line south of the Wellington Orange line stop. 


Figure 3 — Wellington Circle and Orange Line Middle Filters 


Assumptions 

Based on the data communities were aggregated into three tiers. 
e Local: Medford, Everett, Somerville, Malden and Melrose 
e Downtown: Boston and Cambridge 


e Other: All other communities in the zonal system 


Findings 


The finding of the origin-destination analysis are presented as Key Findings, Origin-Destination 
Travel Patterns, and Trip Origin Summaries. The Key finding present the overall findings of the 
travel patterns through the Circle and approaching the Circle, the Origin-Destination Travel 
Patterns focus on the AM and PM peak periods of travel by travel market, and the Trip Origin 


Summaries provide data on ethnicity, income level and trip purposes of the trips. 
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Key Findings 


The predominant movement through Wellington Circle is a North-South Travel pattern with 
major movements consisting of Medford-Malden-Everett to/from Somerville-Cambridge-Boston. 
Of the seven approaches to Wellington Circle: 


e Fellsway Bridge over Mystic River — Similar patterns to overall circle patterns, 
captures north-south movements 


e Mystic Valley Parkway (SR 16) — Minor east-west movements serves mostly Medford 
to/from Everett 


e Riverside Avenue — Predominantly local movements, minor impact on circle 
e Fellsway North of Riverside — Serves Medford-Malden to/from Boston and local trips 


e Middlesex Avenue & Rivers Edge (north of SR 16) — Both serve trips on each side of 
the Orange line to/from Boston 


e Revere Beach Parkway — east-west movements and east-west to north-south over 
Mystic River 


Origin-Destination Travel Patterns 


This section provides the key findings of the Wellington Circle middle filter analysis. Analysis 
and findings of the approaches are documented in Appendix B. 


Using the communities groupings of Local, Downtown and Other, travel markets were defined. 
Figure 4 shows the travel markets in graphical form. 


Trips originating from the local communities are grouped into three markets: 
e Local, 
e Downtown Commute, and 


e Other Commute 


Trips from Boston or Cambridge are grouped into two groups! (Boston/Cambridge trips to 
Boston/Cambridge trip will not use : 


e Reverse Commute, and 
e Pass Through Commute 


Trips from Other communities are grouped into three markets: 


e Commute to Local, 
e Pass Through Commute, and 


' Boston/Cambridge to Boston/Cambridge trips will not pass through Wellington Circle by definition. 
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e Pass through 


Figure 4 Origin-Destination Markets 


joo | Everett | Malden | Medford| Melrose | Somerville | Cambridge | Boston | Other | Total | 


Everett 
Downtown Commute 
Markets 


Other 
Commute to Local Through ¢ | Pass Through 


The peak periods are the most congested periods for traffic through Wellington Circle. The 
Streetlight data AM and PM peak periods, 6-10 AM and 3-7 PM respectively, were analyzed in 
detail to determine the predominate movements during the peaks. 


Key findings of the AM peak period travel patterns are that 60% of the trips through the circle 
originate in the local communities and, of these: 


e 22% Local to Local Trips, 
e 27% Downtown Commute Trips, and 
e 11% Other Commute Trips 


Trips from outside the local communities and Downtown comprise of 32% of the trips through 
the circle during the AM peak, with: 


e 13% are to the Local communities, 
e 12% Pass Through Commute, and 


e 7% Pass Though Other 
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Figure 5 — AM Wellington OD Markets 


[am PEAK | Everett | Malden | Medford | Cambridge | 
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a 


6.8% 


The AM Peak origins and destinations are shown geographically in Figures 6 & 7 respectively. 


Figure 6 — Wellington Circle AM Peak Origins 
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Figure 7 — Wellington Circle AM Peak Destinations 


Key findings of the PM peak period travel patterns are that 64% of the trips through the circle 
are destined for the Local Communities, with: 


e 32% Local to Local Trips, 
e 20% Downtown Commute Return Trips, and 
e 12% are Other Commute Trips 


Trips from outside the local communities and Downtown comprise of 25% of the trips through 
the circle during the PM peak, with: 


e 11% are to the Local communities, 


e 12% Pass Through Reverse/Return Commute, and 
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e 6% Pass Though Other 


Figure 8 — PM Wellington OD Markets 


pM PEAK | Everett | Malden | Medford | Cambridge | Other 


Melrose 
Somerville 


The PM Peak origins and destinations are shown geographically in Figures 9 & 10 respectively. 


Figure 9 — Wellington Circle AM Peak Origins 
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Figure 10 — Wellington Circle AM Peak Destinations 


Trip Origins 


Trip origins of the trips through Wellington circle provide some of the ethnic, income and trip 
purpose data being the trips. These data are reported in Table1 as percentages of the daily 
travel index reported by Streetlight. 
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Table 1 — Top 25 Community Origin Travel Data 
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Appendix B - Origin-Destination Data 


Wellington Circle - AM PEAK 


Jam PEAK | Everett | Malden | Medford] Melrose | somerville | Cambridge | Boston | Other || Total | 


JAM PEAK | Everett_| Malden | Medford | Melrose | somerville _| 
| 1.2% _| | 0.5% _| |_ 19.9% _| 


AM Peak Origins 


CAMBRIDGE y 


SYSTEMATICS 


- 16 - 


Orange Line - AM PEAK 
aes SC Se ee 


AM Peak Origins mm AM Peak Destinations 


ee ae 


CAMBRIDGE a 


SYSTEMATICS 


-18- 


AM Peak Origins 


1. Fellsway Bridge over Mystic River - AM PEAK 


AM Peak Destinations 
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AM Peak Origins 


2. Mystic Valley Parkway (SR 16) - AM PEAK 
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AM Peak Origins 


3. Riverside Avenue - AM PEAK 


AM Peak Destinations 
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AM Peak Origins 


4. Fellsway North of Riverside - AM PEAK 


AM Peak Destinations 
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AM Peak Origins 


5. Middlesex Avenue - AM PEAK 


AM Peak Destinations 
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AM Peak Origins 


6. Rivers Edge (North of SR 16) - AM PEAK 
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7. Revere Beach Parkway - AM PEAK 


Jam peak | Everett | Maiden | Medford | Melrose | somerville | Cambridge | Boston | Other | Total | 
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Wellington Circle - AM PEAK SUMMARY 
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Appendix B - Origin-Destination Data 
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Fellsway (SR 28) Bridge over Mystic River 
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Mystic Valley Parkway (SR 16) 


Daily Index 
7,311 


1,619 


Town 


Boston 
Chelsea 
Cambridge 
Arlington 
Burlington 
Billerica 
Andover 
Belmont 
Bedford 
Chelmsford 
Concord 


Brookline 


ramingham 
Beverly 
Dedham 
Braintree Town 
Boxborough 
Boxford 


17 

19 

17 

Brockton 13 
11 
F 


Amesbury Town 


= D9" x 


Non-White Trips 


Low Income Trips 
43.4% 


[HBW | HBO | NHB | 
|17.4%| 41.4%] 41.2% 
| 16.9%|_37.6%|_45.5%| 
|19.5%| 39.4%] 41.1% 
|19.2%| 36.2%] 44.6% 
| 25.3%| 42.1%|_32.6%| 
| 27.8%| _30.9%|_41.3%| 
| 30.9%| _23.4%|_45.7%| 
|31.3%| 31.6%|_37.1% 
|10.4%| 36.0%] 53.5% 
| 21.1%| _43.5%|_35.4%| 
| 10.9%| 36.2%] 52.9% 
| 19.8%| _32.6%|_47.6%| 
36.0%] 58.9% 
|18.8%| 32.0%| 49.3%] 
| 7.0%| _35.6%|_57.4%| 
[11.7%|_34.7%|_53.6%| 
[42.1%| 20.7%| 37.2% 
[14.0%| 62.4%| 23.5% 
|15.4%| _61.6%|_23.1%| 
| 0.0%| 40.9%] 59.1% 


CAMBRIDGE y 


SYSTEMATICS 


CAMBRIDGE 
SYSTEMATICS 


Low Income Trips 


de Avenue 


iversi 
Non-White Trips 


R 


wy ™ 
Ss wy 


Watertown Town | 55 | 
Winthrop 
Brookline | 46 | 


Peabody | ST 


im < 

tT o 

‘ a ‘Bo 
o £ 

: £ 5 

= a 


=/30. < 


Town 
Medford 


oston 


Chelsea 
Cambridge 


Wakefield 
Revere 


eabody 

ynn 
Reading 
Burlington 


Andover 

Billerica 

Arlington 
rookline 


34/2 


Fellsway North of Riverside 


| 10,462 | 
| 2,596 | 


173 
147 
141 


Non-White Trips 


}16.4%| 47.4%) 36.3% 
}15.1%| 50.7%] 34.2% 
29.9%| 38.5%] 31.6% 
|30.7%| 40.2%] 29.1% 
23.3%| 36.4%) 40.3% 
[52.1%| 25.8%] 22.1% 
}17.8%| 47.1%] 35.1% 
|37.5%| 31.7%] 30.7% 
}16.7%| 35.6%] 47.6% 
|24.4%| 42.6%| 32.9% 
48.6%| 25.8%] 25.6% 
36.7%| 34.3%] 29. 

32.3%| 26.1%) 41.6% 
50.6%| 22.4%| 27.0% 
30.5%| 31.2%] 38.3% 
|27.4%| 47.5%) 25.1% 
22.7%] 55.9%] 21.4% 


CAMBRIDGE y 


SYSTEMATICS 


16.4% 


SE ks 
lk 6) § 
ele 
B 8 


CAMBRIDGE 
SYSTEMATICS 


poss azz 97.3% 
8.4% 56.7%] 25.05 


44.0% 
43.0% 


Low Income Trips 


37.2% 
33.8% 
14.3% 
7.7% 
38.6% 
6.8% 
36.0% 
21.4% 
18.1% 
20.0% 
37.4% 


© 
S 
© 
> 
—t 
x 
w 
Ww 
ie 
o 
= 
= 


Non-White Trips 


9,669 


Daily Index 


S38 9%e 


% 


FRIES 


H 
~ 


CAMBRIDGE 
SYSTEMATICS 


32.1%] 35.2%| 32.7% 
| 29.8%] 33.4%] 36.8% 
| 31.9%] 37.4%| 30.7% 
| 33.6%] 42.0%| 24.4% 
47.2%] 30.2%| 22.7% 
37.3%] 20.4%| 42.3% 
| 34.9%] 31.9%| 33.1% 
16.0% 


37.7% 


Low Income Trips 


Non-White Trips 


— 
Ne) 
a 
oc 
ny 
— 
°) 
= 
— 
) 
= 
— 
wv 
i) 
oT 
Ww 
wn 
© 
2 
oc 


Daily Index 


Methuen Town 


ynn 
Brookline 


3333 = 


Paey. ae 


876 


Non-White Trips 


26.8% 


18.9% 


23.0% 


Revere Beach Parkway 


Daily Index 


45.4% 


40.5% 


-9% 


|HEW | HBO | NHB 
}15.0%| 42.7%] 42.4% 
}13.0%| 43.1%] 43.9% 
}15.8%| 39.1%] 45.1% 
20.5%| 38.5%| 41.0% 
23.8%| 41.5%| 34.7% 
40.8% 
}18.2%| 42.1%] 39.7% 
21.9%| 37.6%| 40.5% 
}19.5%| 43.0%] 37.5% 
}14.7%| 40.2%] 45.1% 
|22.9%| 45.3%| 31. 

37.8% 
|23.2%| 37.6%| 39.3% 
|31.8%| 37.1%] 31.1% 
32.5%| 39.0%] 28.5% 
22.0%| 39.0%| 39.0% 
20.0%| 42.2%] 37.8% 
23.0%| 46.2%] 30.8% 
}19.1%| 45.6%] 35.4% 
}18.4%| 46.5%| 35.0% 
28.6%] 35.3%] 36.1% 


CAMBRIDGE y 


SYSTEMATICS 


Wellington Circle Study 4 


Appendix G: 
Transit 


e G-1: Wellington Existing Conditions Transit 
e G-2: Travel Time Quality of Service Methodology 


e G-3: Working and Intermediate Values for Travel Time QOS 


massDOT 


Massachusetts Department of Transportation 


Section 


2, Existing and Future Conditions 


Subsection 2.7, Transit 


Figures: 
e 
e 
e 
e 
e 


2.7-1 
2.7-2 
2.7-3 
2.7-4 
2.7-5 
2.7-6 


Appendix 


Tables: 
e@ 


A-1 


2.7-1 
2.7-2 


Appendix 


A-1 
A-2 
A-3 
A-4 


2.7.1 Executive Summary 

This memorandum summarizes the existing MBTA-operated public transit conditions within the 
Wellington Circle study area that were presented to MassDOT on May 27, 2021. Additional findings from 
the existing conditions analysis that were not presented have been provided in Appendix A. 


Through our analysis of the publicly available MBTA transit data, the IBI Group team was able to arrive at 
the following key takeaways with regards to this study area’s existing conditions: 


Bus boardings at Wellington Station account for one-fifth of all bus boardings on the eight routes 
that serve the study area 

Fewer MBTA customers arrived to Wellington Station by car in 2017 than in 2009, and many 
more are arriving by bus 

MBTA bus ridership decreased or remained steady on all routes within the study area, except on 
routes 100 & 106 

Overall, MBTA rapid transit ridership has decreased across the board since 2014 

The travel time quality of service for passengers onboard MBTA buses in the study area is poor 
both during the weekday morning and evening peak times 

Travel times are highly variable onboard buses between Wellington and Sweetser Circles in both 
directions at both weekday morning and evening peak times 

At the route level, conditions during the morning peak are worse than in the evening for both 
inbound and outbound buses 

Overall, MBTA bus travel times and travel time variability are worse in the mornings than in the 
evenings on weekdays 

The most passengers experience the most travel time delay in MBTA buses between Wellington 
and Sweetser Circles 


e Approximately 40% of total bus passenger travel time is ‘excess’ in the AM peak, while about 
30% in the PM peak 


The eight local MBTA bus routes that serve the study area are shown in Figure 2.7-1 below. 


Figure 2.7-1 MBTA Bus Routes Serving the Study Area 
[Figure 2.7-1 provided as PNG image separately in folder] 


2.7.2 Ridership 

Per the MBTA Open Data Portal, the bus routes that serve the study area carried an average of 14,500 
passengers per weekday in the Fall of 2019, historically the busiest season for the MBTA. Boardings in 
the study area made up one third of those while boardings at Wellington Station alone accounted for 

one fifth of the total number on a typical weekday. For a breakdown of the boardings data, see Table 

2.7-1 below. 


Table 2.7-1 Fall 2019 Average Daily Weekday Boardings 


All Stops Stops in Study Area Wellington Station 


Source: MBTA Blue Book Open Data Portal 


Although Table 2.7-1 demonstrates how important of a bus connection Wellington Station is, MBTA 
fixed-route buses are not the only major means of access to Wellington Station. Figure 2.7-2 shows 
boardings at Wellington Station actually decreased from 2009 to 2017 (from 5.3% of total Orange Line 
boardings to 4.6%) and how each access mode to the station changed in that time. 


Driving alone or via carpool to Wellington Station and parking accounted for 47% of the total mode share 
for access to the T station in 2009, as opposed to just 18% in 2017. Access to the station via MBTA bus, 
however, increased from 28% in 2009 to 58% in 2017. The other modes of access remained relatively 
unchanged. The changes in access mode share are likely due to the increase in user fees at MBTA’s 
Wellington Station parking facilities that took effect in 2008. The poor economy at the time may have 
had an impact as well. 


Figure 2.7-2 Change in Modes of Access to Wellington Station 
[Figure 2.7-2 provided as PNG image separately in folder] 


As mentioned above, the share of drop-offs remained roughly the same, but grew as a share of total 
auto-based access, as shown in Figure 2.7-2. Non-motorized access dropped slightly over the same 
period. The decrease in weekday boardings at Wellington Station shown in the figure above is a trend 
seen across most of the MBTA system since at least 2014. Table 2.7-2, below, lays out the average 
weekday station entries for the MBTA system between 2014 and 2019 at all gated stations, at all Orange 
Line stations, and at Wellington Station separately. As shown in the table, the MBTA has experienced an 
overall decrease in rapid transit ridership across the board since 2014. Further ridership information is 
provided in Appendix Table A-1. 


Table 2.7-2 Average Weekday Station Entries 


All MBTA Gated Rapid Transit Orange Line - All Orange Line - Wellington 
Stations Stations Station 


501,904 158,351 
490,767 155,658 
493,127 154,638 
495,025 AD)S), 2S L 
471,385 147,931 


431,031 134,113 


% Change From 2014 to 
2019 -14.1% 


Source: Gated station entries downloaded from the MBTA Performance Dashboard. https://mbtabackontrack.com/performance. 


2.7.3 Travel Time and Travel Time Variability 

Routes and segments within the study area typically exhibit travel time level of service grades of D, E, 
and F during both peak periods in both directions. These grades are typically associated with transit 
services that experience significant impacts from traffic congestion or are operating at or over capacity. 
From the customer perspective, these services are likely viewed as unsatisfactory, and perceived as so 
slow as to not be a good travel choice. A detailed description of the travel time and travel time variability 
thresholds and grades are provided in Appendix Table A-2. 


Segments within the study area typically exhibit travel time variability level of service grades C and D 
during the AM peak period in both directions. These grades suggest that some customers plan to leave 
early for their trips in order to arrive at their destination on time. 


The two following figures, 2.7-3 and 2.7-4, each depict a composite result of the morning and evening 
peak conditions by segment on weekdays. Dwell time is entirely excluded from these metrics and the 
results are calculated from APC data sampled from Fall 2019, Spring 2019, and Spring 2018. 


Figure 2.7-3 Inbound Travel Time and Travel Time Variability 
[Figure 2.7-3 provided as PNG image separately in folder] 


During weekday morning peak service hours, most inbound MBTA bus routes have a poor travel time 
quality of service throughout the study area. Travel times are so poor in some cases that buses are 
approaching walking speeds, especially from Wellington Circle and from Sweetser Circle heading toward 
Wellington Station. 


Bus travel times are highly variable from both Riverside Avenue and Sweetser Circle inbound toward 
Wellington Station, which has shown to undercut passenger trust in transit options. At the route level, 
conditions for inbound MBTA buses during the morning peak service hours are worse than during the 
evening peak. 


Figure 2.7-4 Outbound Travel Time and Travel Time Variability 
[Figure 2.7-4 provided as PNG image separately in folder] 


During the weekday morning peak service hours, most outbound MBTA bus routes have a poor travel 
time quality of service throughout the study area, as shown in Figure 2.7-4 above. Travel times are poor 
between Wellington Station and Wellington Circle as well as Sweetser Circle. Bus travel times are 
undesirably variable throughout the study area and, at the route level, conditions for outbound MBTA 
buses during morning peak hours are poorer and more variable than in the evenings. For the MBTA bus 
routes that do so, travel times might improve if the MBTA eliminates deviations from routes into 
shopping centers, such as Gateway Center. Detailed route-level summaries of travel time and travel time 
variability are provided in Appendix tables A-3 and A-4. 


2.7.4 Excess Passenger Minutes 

Excess passenger minutes are defined as the amount of excess travel time over the segment in question 
multiplied by the number of passengers on board the bus traveling through that segment. Excess travel 
time is calculated as being the amount of observed travel time in excess of the travel time quality of 
service threshold at the C/D boundary. Travel times below the C/D boundary are typical for local bus 
service operating without significant impacts from traffic congestion. 


As shown in Figure 2.7-5 below, the most passengers experience the most travel time delay in MBTA 
buses between Wellington and Sweetser Circles. A chart of the cumulative fraction of study area 
segments and their amount of excess passenger time is provided in Appendix A figure A-1. 


Figure 2.7-5 Excess Passenger Time (XPT) 
[Figure 2.7-5 provided as PNG image separately in folder] 


Figure 2.7-6 below compares the total passenger minutes to excess passenger minutes experienced by 
bus riders on weekdays within the study area at both the morning and evening peak periods. 
Approximately 40% of total bus passenger travel time is excess during morning peak service hours, while 
about 30% in the evening. 


Figure 2.7-6 Daily Bus Passenger-Minutes 
[Figure 2.7-6 provided as PNG image separately in folder] 


APPENDIX A 


Table A-1 Average Weekday Bus Boardings 


2017 2018 2019 


Change 
Stops in Wellington Stops in Wellington Stops in Wellington Stops in 
Study Area Station Study Area 


Wellington 
Station Study Area Station 


Study Area Station 


14,511 4,479 2,989 8.9% 


Source: Bus route trip stop composite day counts downloaded from the MBTA Performance Dashboard. https://mbtabackontrack.com/performance. 


Bus ridership decreased or remained steady on all routes within the study area, except on routes 100 & 106 


Bus ridership may have increased on the 100 and 106 routes due to the increase in the daily parking rate at Wellington Station in 2018 
from $6.00 to $9.00 


Table A-2 Transit Quality of Service Metrics Overview 


Travel Time Quality of Service (TT QOS) 


Grade Threshold Description 


A <44 
B ue 
e “So. 
E ne 
E 36 
F > 3.6 


Representative of service without traffic or traffic signals, when 
operating on a direct route, at or under capacity. 


Representative of semi-rapid at-grade light rail transit or bus 
rapid transit operating on a direct route, predominantly in arterial 
corridors in exclusive or reserved right-of-way, subject to traffic 
signal control, at or under capacity. 


Representative of service in mixed traffic on a direct route with 
relatively little impact from general traffic congestion. 


Representative of service mixed traffic with modest impact from 
general traffic congestion. 


Representative of mixed traffic on an indirect or circuitous route 
with moderate congestion, on a direct route with significant 
traffic congestion, or on a route operating at or over capacity. 


Unsatisfactory. Perceived as so slow as to not be a good travel 
choice. 


Travel Time Variability Quality of Service (TTV QOS) 


GradeThreshold Description 


A <14 
pes 
C38 
oh 
2 
F > 8.0 


Highly reliable, corresponding to a bus or rail rapid transit system 
under effective centralized control and operating without 
interference from highway traffic. 


Very reliable, corresponding to a bus or rail transit system 
operating at grade, largely without interference from highway 
traffic in reserved rights of way where appropriate. 


Reliable, corresponding to a service operating predominantly in 
mixed traffic, with effective centralized control, effective traffic 
signal priority, and no critically congested route segments. 


Reasonably reliable, corresponding to a service operating 
predominantly in mixed traffic with some critically congested route 
segments and/or without effective traffic signal priority or 
centralized control. Some customers will plan to leave early to 
arrive at their destination on time. 


Marginally reliable, corresponding to a service operating on 
congested routes without TSP or effective centralized control. Most 
customers will plan to leave early to arrive at their destination on 
time. 


Unreliable, corresponding to a service with critical shortcomings 
due to traffic congestion, lack of centralized control, or other 
factors. Customers may choose to travel by alternative methods 


Table A-3 Route-Level Summary within Study Area Boundary, Inbound towards Wellington Station 
AM Peak PM Peak 


Route Average Average Travel Average Travel 
Distance to Travel Speed Travel Time Excess Average Speed Travel Time Excess 


Wellington Time (Minutes Time Variability Passenger _ [Travel Time (Minutes Time Variability Passenger 


From Stop Station (Minutes) per Mile)” Grade Grade Minutes (Minutes) per Mile)” Grade’ Grade Minutes 


5560 - 
Broadway at 
Gladstone St 


5404 - Main St 
at West St 


5267 - Fellsway 
at Central Ave 


5404 - Main St 
at West St 


9035 - 
Highland Ave at 
Medford St 


5560 - 
Broadway at 
Gladstone 


5560 - 
Broadway at 
Gladstone 


9154 - 
Riverside Ave at 
Maverick St 


1 ; ; 
Travel time and average speed excludes dwell time 


‘ Accounts for stop spacing 
Source: IBI Group and MBTA Automatic Passenger Counter (APC) database 


Table A-4 Route-Level Summary within Study Area Boundary, Outbound from Wellington Station 


AM Peak PM Peak 


Route 


Distance Average Travel Average Travel 
from Average Speed Travel Time Excess Average Speed Travel Time Excess 


Wellington Travel Time (Minutes Time Variability Passenger | [Travel Time (Minutes Time Variability Passenger 


To Stop Station (Minutes) per Mile)” Grade’ Grade Minutes (Minutes) per Mile)” Grade Grade Minutes 


5565 - 
Broadway at 
Gladstone St 


5405 - Main 
St at 
Elmwood St 


5276 - 
Fellsway at 
Medford St 


5405 - Main 
St at 
Elmwood St 


9052 - 
Highland Ave 
at Medford 
St 


5565 - 
Broadway at 
Gladstone St 


5565 - 
Broadway at 
Gladstone St 


9170 - 
Riverside Ave 
at Park St 


1 , . 
Travel time and average speed excludes dwell time 


: Accounts for stop spacing 
Source: IBI Group and MBTA Automatic Passenger Counter (APC) database 


Figure A-1 Daily Passenger-Minutes of Delay During AM and PM Peak 
[Figure A-1 provided as PNG image separately in folder] 


METHODOLOGY FOR TRANSIT TRAVEL TIME QUALITY OF SERVICE 
INTRODUCTION 


The Transit Capacity and Quality of Service Manual (TCQSM) has developed over time to offer 
quality of service (QOS) criteria or benchmarks for a number of attributes of transit service, including: 
frequency, coverage, service reliability, comfort/crowding and span of service. Ratings for travel time are 
less fully developed in the TCQSM. 


Based on the work done for the Massachusetts Bay Transportation (MBTA) and numerous other 
transit agencies, IBI Group has developed effective benchmarks for travel time and travel time reliability 
based on data from automatic passenger counters (APCs) and computer aided dispatching (CAD) systems. 


The time required for transit customers to get from their origins to their destinations is an 
important part of how they perceive transit quality of service. Travel time is identified by the TCQSM as a 
principal component of quality of service (QOS). The second edition of the TCQSM, which generally 
adopted the six-value ‘letter grade’ system (‘A’ to ‘F’) did not offer a benchmark for travel time. The 3rd 
edition of the TCQSM introduced the ratio of transit to auto travel time as a benchmark, without 
suggesting levels or tiers of QOS. This benchmark, twice the auto travel time, corresponds to a generally 
accepted rule of thumb. However, we suggest that this benchmark falls short for the purposes of assessing 
travel time performance because: 


e Auto travel times are locally variable, both within and between transit systems, so that an 
identically performing transit service can receive different ratings in different corridors or 
contexts; 


e Accurate auto travel times are often not readily available, especially along a specific transit route, 
or on the basis of stop-to-stop route segments, i.e. between points most relevant to a transit 
operation; and 


e The benchmark does not take into account the type of the transit service being evaluated, which is 
closely associated with the distance between stops or stations. A well-performing local service, 
for instance, may have a speed ratio lower than a poorly performing rapid transit service. 


METHODOLOGY 


A major constraint in defining a consistent benchmark for transit travel time has been that the time 
required for a bus or rail vehicle to move between one station or stop and the next is subject to a minimum 
that depends on the distance between the stops. For a short distance, the vehicle will not be able to 
accelerate to its maximum speed (whether this is determined by speed limits or by the vehicle’s 
characteristics), and even for distances long enough to reach a top speed, there will still be time losses 
associated with acceleration and deceleration. Similarly, for routes of similar alignment, vehicle 
performance, and length, a lower average distance between stops or stations will increase the average 
travel time. 


Over the course of its work on projects for the MBTA , IBI Group has pioneered a method for 
assigning a Quality of Service (QOS) or Level of Service (LOS). This grade can be applied for entire 
routes or down to the stop-to-stop level. Like its antecedents in the Highway Capacity Manual (HCM) 
and the first and second editions of the TCQSM, this QOS grading scheme: 


e Is based on a quantitative assessment tied to a benchmark metric, expressed in terms of 
measurable or determinable characteristics; 

e Relates the grade to customer perceptions, and 

e Relates the grade to the observed behavior of a wide range of transit routes and segments. 


In this appendix a distinction is made among ‘routes’, ‘segments’, and ‘corridors’ as follows: 


e A route is a uniquely identified fixed-route transit service generally operating between two 
principal termini, but encompassing possible variations in routing or termini by some scheduled 
trips. 

e A segment is a section between two adjacent stops on a route in one of two directions identified in 
the route’s schedule. For the purposes of this memorandum, the ‘downstream’ stop is considered 
to be part of a segment. Two or more routes may operate over a segment. 

e Acorridor is a single segment or a set of contiguous segments over which a common set of routes 
operate. A corridor is effectively bounded by points at which routes (including their variants) 
merge or diverge from it. A corridor will typically be composed of more than one segment. 


The goals for the travel time QOS assessment are that it should be applicable to routes, segments, 
or corridors as defined above, and ideally should not differ for technologies or classes of service, such as 
‘rapid transit’, ‘express’ or ‘local’. Inconsistent use of these terms among different transit systems, and 
the present widespread practice of ‘branding’ services intended to be of higher quality, presents a 
challenge to any scheme that might categorize this functionality. In practice, the distance between 
timetabled stops or stations is a more consistent basis for a benchmark than functional classification. 


Reference Travel Time 

To avoid the effects of having a reference or benchmark that was in itself dependent on local 
conditions (i.e. auto travel time), it was necessary to define a reference time. IBI Group defined the 
reference travel time as a value of travel time (including both running time and dwell time) that any 
realizable service over a segment of a given length, or a route with the same average distance between 
stops or stations, will almost certainly exceed. This reference time is expressed in minutes per mile, and is 
formulated in terms of S (measured in miles), which is the length of a segment or the average separation 
of stops along a route or corridor. This section provides further explanation on how the reference travel 
time was determined and how the formula used was defined by analyzing travel times from an array of 
transit agencies. 


The reference time was derived from the expected running times of electrically-propelled vehicles 
on a direct and generally level alignment with a maximum authorized speed of 55 mph, without other 
traffic or traffic signals. Because service acceleration and deceleration rates are governed by ride comfort 
criteria, the differences between propulsion methods and technology (e.g. rail and bus) are not as 
significant as might be presumed. For example, bus rapid transit on exclusive grade-separated rights-of- 
way can approach the performance! offered by grade-separated rail rapid transit. 


The solid line in Figure 1 shows how the minimum reference time varies with S. This illustrates 
the travel time over a segment given the same conditions outlined in the previous paragraph. Figure 1 also 
shows that in comparing the performance of what may appear to be similar forms of transit in different 
cities, it becomes apparent that differences in average distances between stops, separation from general 
vehicular traffic, and operation through signalized highway intersections account for much of the 
differences in average operating speed. 


' This is true assuming that the bus and rail rapid routes being compared are both operating at or under their capacities as defined by the TCQSM. 
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Figure 1 . Observations and Reference Minimum 


With this relationship between stop spacing and the minimum travel time, IBI Group was able to 
use regression analysis to establish a function that would estimate the reference travel time in terms of a 
given segment length. In equation form, the minimum reference time’ in minutes per mile is: 


Tref = 0.2/8 + 60/ [55/{1.0 + exp(-1.2107 -0.09855 S -.6363 In(S))}] 
where S is a segment’s length, or a route’s average stop or station spacing, in miles. 


Because the benchmark is expressed in terms of S, it provides comparability between segments of 
similar length within or between routes, or between routes with similar average distances between stops or 
stations, within a transit system or even between transit systems in different cities. 


When used in a sample of transit agencies, the benchmark ratio and QOS thresholds appear to be 
robust and meaningful across the range of service classes, among routes within systems, and among 
segments along routes. The following discussion provides examples from empirical data which support 
this, as well as some insight as to how the thresholds for travel time QOS were established. 


Travel Time QOS across Classes, Routes, and Segments 
After determining how to calculate the reference travel time, IBI Group established thresholds to 


develop a system of rating the ratio between the observed and reference travel times. In this section, we 
will explain how the level of service thresholds were determined using data from transit agencies around 


2 An alternative form and thresholds could be posited if the number of traffic signals along the route or in the segment is known, but this level of 
detail was not readily available for this analysis, and is not always readily attainable. All other things being equal, more traffic signals per mile of 
route will increase the metric. 


the world to capture an array of service classes. Furthermore, we will demonstrate how these thresholds 
are applicable to any fixed route transit system. 


The upper limit for QOS ‘A’ was established in reference to observations for 99 rapid transit 
routes around the world from their known lengths, station stops, and peak hour schedules. All these 
observations had a ratio of 1.8 or less, but the presence of an inflection point in the cumulative frequency 
distribution (CFD) at about 1.4 suggested that another factor was present. Upon further examination, it 
was discovered that rapid transit systems built prior to 1960 were much more likely to have indirect routes 
and/or less favorable geometric design criteria than more recent ones. No more than ten percent of the 
routes constructed since 1960 appear to have a ratio higher than 1.40. This value was chosen for the upper 
limit of ‘A’, and the description of this boundary in Table | in the next section corresponds. 


The upper limit for QOS ‘B’ was established in reference to observations for 55 semi-rapid’ routes 
in North America and Europe from their known lengths, station stops, and peak hour schedules. Eighty 
percent of these observations had a ratio of 1.8 or less, and there also appears to be an inflection point in 
the CFD at this value. Given that there were no rapid service instances at ratios higher than 1.80, this 
value was chosen for the upper limit of “B’, and the description of this boundary in Table | corresponds. 


To provide an example of how these thresholds are applicable, we have provided benchmark 
ratios for Denver’s Regional Transportation District (RTD) in Figure 2. Figure 2 presents the cumulative 
frequency distribution (CFD) for the benchmark ratio for datasets representing different classes of service 
and for distinct groups of routes as branded by RTD. On the horizontal axis, the percentage value 
represents the fraction of the dataset’s observations, sorted in order. RTD observations represent average 
performance over a weekday. On the vertical axis is the value of the benchmark ratio below which the 
cumulative percent of observations fall. For instance, for RTD’s services classified as local, about 60% of 
such routes have a benchmark ratio of less than 4.0. 


It is worth noting from Figure 2 that 6 percent of Denver RTD’s local bus routes, and about one 
third of its regional and express routes attain QOS ‘B” or better on an average weekday basis. This is a 
consequence of the different contexts in which they operate; not all routes traverse congested areas. The 
fastest 20 percent of the regional and express services are not very different from rapid or semi-rapid 
services worldwide. This is to some extent because there is a degree of freedom in choosing the route of 
such a service via faster or less congested roadways, as opposed to local services, for which the routing is 
more strongly determined by the need to provide service coverage throughout the area, including in the 
most congested corridors. 


3 The principal characteristics distinguishing ‘semi-rapid’ services from true rapid transit are that some of the route may not operate in an 
exclusive running way, and that crossings of highways are subject to traffic signal control. 
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Figure 2. Example Cumulative Distributions of Travel Time Benchmark Ratios for Routes, by Route Type or 
Service Class 


Figure 3 shows the CFD for the benchmark ratio for all segments of bus route system-wide, 
regardless of class of service, for the primary transit operators serving Denver (RTD), Houston (Harris 
County Transit) and Boston (MBTA). All three curves indicate that about 20 percent of bus system 
segments operate at QOS ‘B’ or above, suggesting that the relative extent of uncongested segments, where 
coverage by a single route predominates, is not that different. Above the 50th percentile, the shapes of the 
distributions for Boston and Houston remain similar, roughly in keeping with the geographic extent of 
their congested inner roadway network to the total area served. Denver’s congested central area is 
relatively small compared to its total service area. Differences in congestion in the set of segments 
traversed by each bus system are also evident in the average operating speeds for each system shown in 
the inset. Relative to the threshold of 4.0 for the ‘unsatisfactory’ travel time QOS, the following fractions 
of each system’s route segments are indicated to qualify: Denver, 12%; Houston, 23%; and Boston, 31%. 
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Figure 3. Example Cumulative Travel Time Benchmark Ratios for All Segments in Boston, Denver, and 
Houston 


Figure 4 shows an example of the grading technique as applied to York Region Transit’s VIVA 
blue route in Ontario, as it was operated in its first year (2006). At that time, this route extended 20 miles 
along Yonge Street from a rail rapid transit station in Toronto on a very congested portion of the route, 
north to Newmarket in the outer suburbs. Considered a prime example of ‘BRT light’, operating in mixed 
traffic, its stops were relatively far apart (S = 0.92 miles) and it operated 60-foot articulated buses with 
off-board fare collection 


In Figure 4, the benchmark ratio is shown for each fifteen-minute ‘slice’ of an average operating 
day. The four stop-to-stop segments with the highest ratios are those in or near the City of Toronto on the 
congested south end of the route, and the ratios generally decrease with distance to the north, with the 
segments with the lowest ratios being in Newmarket. This example shows how the QOS rating can vary 
both over a route and by time of day. For the route as a whole the benchmark ratio varied by time of day 
between 1.48 (QOS ‘B’) in the very early morning (for which northbound is the lighter travel direction) 
and 2.30 (QOS ‘C’) in the afternoon peak hour. 
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Figure 4. Travel Time Benchmark Ratio vs. Time of Day by Segment, VIVA Blue Route, 2006 
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Figure 5. Distributions of Travel Time Variability by Transit Functional Class 
APPLICATION 


The Travel Time Benchmark Ratio (TT_BR) is the ratio of the average travel time to a reference 
travel time. This ratio captures the amount of delay for a transit vehicle compared to the reference travel 
time. This reference travel time, measured in minutes per mile, is the time at which a bus should travel 
within a segment or across segments with no unexpected delays and is dependent upon the length of the 


segment. Please see below for the formula used to express the benchmark ratio: 
TT BR= Average Travel Time 


(2) 


Reference Travel Time 


This measurement is important because the cost of providing service is related to the number of vehicle 
hours spent on the road. Therefore, by reducing travel times the MBTA will be able to decrease operating 
costs and make service more efficient and effective. 

The TT_BR decreases when the bus’s average travel time decreases relative to the pre-defined 
reference travel time. There are a number of factors that contribute to the overall travel time: 


e the maximum permitted speed (e.g. the speed limit); 

e the dwell time associated with passenger stops, including the time lost in slowing down to stop, 
the time to open the doors, allow passengers to board and alight, and close the doors, and the time 
lost in accelerating to speed again; and 

e two types of traffic delay, including: 

o dior control delay (i.e. delay from a traffic signal) that would be expected on average if 
there were no other traffic other than the bus, and 
o dor delay attributable to the operation of other traffic, such as queuing from congestion. 


In addition to measuring the TT_BR, each segment is assigned a rating of ‘A’ through ‘F’. As 
explained in the methodology section, these thresholds were established both by considering the typical 
observed range and through IBI Group’s analysis of operational data from a number of transit systems in 
North America. Table 1 shows the definitions and delimiting values of the benchmark ratio for the QOS 
grades for transit travel time. IBI Group continues to use and advocate the letter grades ‘A’ through ‘F’, 
but alternative thresholds or nomenclatures could be advanced. Additional notes are offered to provide 
examples of when the service provided by a particular functional class of service may evaluate outside of 
its typical range. 


Table 1. Descriptions and Thresholds for Travel Time Quality of Service 


Quality 
of 
Service‘ 


Description 


Max 
Benchmark 
Ratio 


Representative of rail rapid 1.40 Also generally attainable by regional 

transit opened after 1960, or services (commuter rail and by express bus 

fully grade-separated bus rapid services on uncongested limited-access 

transit, operating on a direct highways). May be attained by semi-rapid 

route, at or under capacity as services under favorable circumstances. 

defined by the TCQSM. May be attained by local services under low 
traffic conditions (in which case many stops 
may not be made) and with few traffic 
signals. 

Representative of semi-rapid at- 1.80 May be attained by rapid transit operating 

grade light rail transit or bus over capacity, on an indirect route, or with 

rapid transit, operating on a on alignments established prior to 1960. 

direct route, predominantly in May be attained by local services under 

arterial corridors in exclusive or lower traffic conditions (under which some 

reserved right-of-way, subject stops may not be made) or relatively few 

to traffic signal control, at or traffic signals. 

under capacity as defined by 

the TCQSM. 

Representative of local bus or 2.40 May be attained by semi-rapid or even rapid 

streetcar service in mixed transit services operating over capacity as 

traffic on a direct route with defined by the TCQSM, or operating over 

relatively little impact from alignments established before 1960. 

general traffic congestion 

Representative of local bus or 3.00 May be attained by some semi-rapid or even 

streetcar service on a typical rapid transit services operating over capacity 

route with modest impact from as defined by the TCQSM, most likely in 

general traffic congestion. peak travel periods. Ratings are likely to be 
lower for indirect routes or alignments 
established before 1960. 

Representative of local bus or 4.00 May be attained by local services in part 

streetcar service on an indirect because of operating over their capacity as 

or circuitous route with defined by the TCQSM, which condition 

moderate congestion, or on a would likely manifest as very high dwell 

direct route with significant times. 

traffic congestion. 

Unsatisfactory. Perceived as so N/A For relatively short distances, once waiting 


slow as to not be a good travel 
choice. 


time is considered, walking may literally be 
faster 


4 Alternative labeling for categories is possible. 


WORKING AND INTERMEDIATE VALUES FOR TRAVEL TIME QOS 


Estimated Miles Between Wellington Station and Fellsway at Riverside Avenue 


Direction Inbound | Inbound | Outbound | Outbound 
Peak Period AM PM AM PM 
Baseline 0.90 0.90 0.88 0.88 
Grade Separated 0.85 0.85 0.98 0.98 
At-Grade Transit-Enhanced 0.81 0.81 0.98 0.98 
At-Grade Square 0.89 0.89 0.91 0.91 
Segments Between Wellington Station and Fellsway at Riverside Avenue 

Direction Inbound | Inbound | Outbound | Outbound 
Peak Period AM PM AM PM 
Baseline 2 2 2 2 
Grade Separated 2 2 2 2 
At-Grade Transit-Enhanced 2 2 2 2 
At-Grade Square 2 2 2 2 


Average Stop Spacing Between Wellington Station and Fellsway at Riverside Avenue 


Direction Inbound | Inbound | Outbound| Outbound 
Peak Period AM PM AM PM 
Baseline 0.452 0.452 0.440 0.440 
Grade Separated 0.426 0.426 0.489 0.489 
At-Grade Transit-Enhanced 0.405 0.405 0.489 0.489 
At-Grade Square 0.447 0.447 0.455 0.455 


Estimated Tref (sec) Between Wellington Station and Fellsway at Riverside Avenue 


Direction Inbound | Inbound | Outbound | Outbound 
Peak Period AM PM AM PM 
Baseline 113.3 113.3 111.6 111.6 
Grade Separated 109.3 109.3 118.8 118.8 
At-Grade Transit-Enhanced 106.1 106.1 118.8 118.8 
At-Grade Square 112.6 112.6 113.8 113.8 


Estimated Seconds Between Wellington Station and Fellsway at Riverside Avenue 
Direction Inbound | Inbound | Outbound | Outbound 
Peak Period AM PM AM PM 
Baseline 529.5 305 430.5 359.8 
Grade Separated 492.8 309.4 360.7 440.4 
At-Grade Transit-Enhanced 367.2 225.9 293.1 333.6 
At-Grade Square 495.0 403.1 322.6 393.7 


Benchmark Travel Time Ratio Between Wellington Station and Fellsway at Riverside 


Direction Inbound | Inbound | Outbound | Outbound 
Peak Period AM PM AM PM 
Baseline 4.67 2.69 3.86 3.23 
Grade Separated 4.51 2.83 3.03 3.71 
At-Grade Transit-Enhanced 3.46 2.13 2.47 2.81 
At-Grade Square 4.40 3.58 2.83 3.46 


Estimated Transit Travel Time QOS Between Wellington Station and Fellsway at Riverside 


Avenue 

Direction Inbound | Inbound | Outbound | Outbound 
Peak Period AM PM AM PM 
Baseline EF 


Long-Term At Grade Square 


F 


Long-term Transit Enhanced 


Long-term Grade Separated 


Wellington Circle Study 
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MASSDOT Contract #109771 
Office of Transportation Planning 


Wellington Circle Study 
Medford Massachusetts 


1. EXECUTIVE SUMMARY 


Keville Enterprises, Inc. (Keville) has developed study construction cost estimates for five project options at 
the Wellington Circle area. The construction cost of these estimates is based on present day dollars. 


e =Short Term: $6.2M 

e At-Grade Dual Quadrant Square: $36.7M 

e At-Grade Dual Quadrant Transit Enhanced Triangle: $38.3M 
e Pedestrian Bridge Add-On: $35.7M 

e Grade-Separated: $176.9M 


These costs exclude professional services costs such as Construction Management, Project Management, 
Engineering, etc. 


Scope is determined from the study phase concept simple design drawings. The estimate is not a 
prediction of the final scope, or cost of the final project. The estimate represents a reasonable opinion of 
the fair cost of construction, based on the information provided. 


COST SUMMARY: 
See Attachment 8. 


2. PURPOSE 


At the request of McMahon, A Bowman Company, Keville Enterprises Incorporated (Keville) has prepared 
study phase construction cost estimates for four Wellington Circle options, Medford Massachusetts. 


3. PROJECT DESCRIPTION 


The estimates include: labor, materials, and equipment necessary to complete the work per the Design 
documents. 


3.1 Scope Summary: Removal of existing roadway system and construct new roadway system alignments per 
each study concept. 


4. RECONCILIATION WITH PRIOR ESTIMATES 


No prior estimates. 


5. REFERENCES 


5.1 Wellington Circle study concept drawing options. Square, Triangle W/ Transit priority concept, 
Grade separated concept, At grade dual quadrant Ped Bridge. Dwg dates 5/10/22, 5/31/22, 
6/6/22, and 7/6/22 

5.2 Basis of Design email summary 5/10/22. 

5.3 Several email correspondence and meetings between/with McMahon and Keville. 
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MASSDOT Contract #109771 
Office of Transportation Planning 


Wellington Circle Study 
Medford Massachusetts 


6. METHODOLOGY 


The project scope was identified and analyzed based on the information and data from Reference sources 
(Items 5.1 thru 5.4). Estimating methodology as follows: 


a. WBS structure is by Model, System, and Area or major scope elements. 
b. | Quantities determined from the Design documentation. 


C. Bulk material costs are based on current common material costs; historical data from similar projects, 
and online information. 


d. | Where possible, budget quotes solicited for specialty items. 
e. | Where possible, detailed crews and daily productions are employed to price labor and equipment costs. 


f. Hourly labor rates are developed from current published Prevailing Wages and Fringes, plus payroll 
taxes and insurance. No overhead or profit is included in hourly rates. 


g. | The impact of Union trade rules is incorporated into crew compositions and premium rates where 
applicable. 


h. — If applicable, Heavy Equipment hourly rates are developed using Corps of Engineers methodology. 


i. Mechanical, Electrical & Plumbing (MEPs) are considered as work by specialty subcontractor, and a 
subcontractor markup is applied to all specialty work, such as mechanical, electrical, and plumbing 
work. 


j. Escalation is included to mid-point of construction. 


k. General conditions are estimated, to include construction management, supervision, safety 
requirements, Coordination and Phasing, and typical requirements for the type and size of project. 


Markups for contractor overhead, profit, bonding, insurances and permits reflect past project 
experience and market conditions, tailored to the project size. 


Estimate was developed using SAGE Estimating software. 


7. BASIS, ASSUMPTIONS AND QUALIFICATIONS 
7.1 Assumptions & Qualifications 


a. The estimate cost details have been priced in present day (3nd quarter 2022) dollars. The 
economic climate has changed dramatically in the last year and a half. The Construction Sector 
has been significantly impacted by the COVID-19 pandemic, and recent global events, and 
unrests. The pandemic and its disruption of global supply chains have increasingly affected 
construction activities, with shortages of raw materials and other inputs, contractors and 
subcontractors, and workers. Key construction materials are experiencing price increases, 
shortages, and delivery delay. Materials have been priced at current day costs. 


Prepared by Keville Page 4 of 6 


MASSDOT Contract #109771 
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Wellington Circle Study 
Medford Massachusetts 


b. | Production rates in the Estimate details are based on various sources, including Estimating 
Publications, historical contractor data, and Estimators’ experience. 


c. Construction labor costs are based on the prevailing wage rates. The built-up labor rates include 
base wage, benefits, taxes, and insurance. Labor wage rates and payroll tax rates have also been 
greatly impacted by COVID 19. Labor productions and cost markups have been adjusted to 
reflect constructability risk and the current bid market of low competition. 


d. Construction equipment rates are developed using Corps of Engineers methodology, and data 
from current similar projects. 


e. Work schedule assumptions as follows: 
1. Assumption that most of the all work will be done during regular day shift (8-hours per day, 
Monday thru Friday). 


f. | Assumption that there will be open access to the sites for construction personnel, materials, and 
equipment during the scheduled work hours. 


g. Assumption that available laydown and storage space will be available. 
h. Quantities developed from the Referenced design information. 
i. Specific scope notes and assumptions include: 


e No products are anticipated to be sole-sourced. 
e No third-party contract interferences. 


Publicly bid contract. MA sales tax exempt. 


uu. 


k. Additionally, the following allowances are included (below the line, i.e., includes no additional 
contractor markups) to cover items with no design information: 


Fixed Price Allowances 
Maintenance and Protection of Traffic 10.000 % 
Utility Coordination 20.000 % 
Drainage 20.000 % 
Landscaping 5.000 % 


Estimate includes Contractor markups as follows: 
° Home Office Overhead and Profit at 12% 
° Insurance, Inspections & Permits at 1.6%. 
° Performance and payment Bond at 1.3%. 


m. Design contingency: 
1. Design contingency included at 30%. This is deemed appropriate for the level of design, and 
scope information provided. 
n. Program risk contingency: 
1. Program contingency included at 10%. This is deemed appropriate for the level of design, and 
scope information provided. 
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o. — Escalation has been included to mid-point construction. Value based on an average inflation over the 
last five years of 3.86% per year, per the latest Consumer Price Index (CPI) published in the U.S. 
Bureau Labor Statistics. 


p. NTP dates per study options 

Short Term NTP: 4/1/2024 

At-Grade Dual Quadrant Square: 4/1/2025 

At-Grade Dual Quadrant Transit Enhanced Triangle: 4/1/2025 
Pedestrian Bridge Add-On: 4/1/2025 

Grade-Separated: 4/1/ 2027 


G1 Nes 


7.2. Estimate Exclusions 


a. Massachusetts state sales taxes are not included. 
No engineering design costs included. 
C. Cost for Owner management and inspections not included. 


8. ATTACHMENTS 


8.1 Estimate Summary by Work Scope (System) / Area for each study option 
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Keville Enterprises, Inc. Standard Estimate Report Page 1 
Mass DOT. Wellington Circle Stud 11/16/2022 9:34 AM 


Project name Mass DOT. Wellington Circle Study 
350 Myles Standish Boulevard, 
Suite 103 
Taunton 
MA 02780 
USA 


Client MassDOT 
Engineer McMahon, A Bowman Company 


Document Study Phase Short Term 


Estimator Keville Enterprises, Inc 


Keville Enterprises, Inc. 


Standard Estimate Report 
Mass DOT. Wellington Circle Study 


Page 2 
11/16/2022 9:34 AM 


Total 
Item Description Takeoff Qty Amount 
Short Term Short Term Concept 
Short Term Short Term Concept 
ROADWAY ROADWAY 
mane Full Depth Roadway Reconstruction 12,083.00 sf 444,050 
ono Granite Curbing 1,943.00 If 122,409 
Sirs Excavate Existing Roadway 22,654.00 sf 42,816 
---- Sidewalk Construction 15,200.00 sf 128,797 
aa Bike Paths 6,330.00 — sf 46,526 
Stes Pavement Striping 916.00 If 2,655 
noo Crosswalk Locations Pavement Markings 23.00 ea 31,395 
ects Pavement Marking Symbols 20.00 ea 6,762 
---- Storm Drainage 
ROADWAY ROADWAY 825,410 
1.00 LS 
GREEN SPACES TURF ESTABLISHEMNT / LANDSCAPING 
sees Loam and Seed 85,489.00 sf 212,739 
ache Lanscaping 
GREEN SPACES TURF ESTABLISHEMNT / 
LANDSCAPING 212,739 
1.00 LS 
TRAFFIC INTERSECTION TRAFFIC SIGNALIZATION 
none Intersection Traffic Signals 4.00 ea 1,470,000 
aoe Maintenance Protection Of Traffic 
TRAFFIC INTERSECTION TRAFFIC 
SIGNALIZATION 1,470,000 
7.00 LS 
Utility Utility Relocations 
= Utility Coordination 
Short Term Short Term Concept 2,508,149 
1.00 LS 
Short Term Short Term Concept 2,508, 149 


1.00 LS 


Keville Enterprises, Inc. 


Standard Estimate Report 


Mass DOT. Wellington Circle Study 


Description 
Labor 
Material 
Subcontract 
Equipment 
Other 


Subtotal Direct Cost 


Fixed Price Allowances 

Maintenance and Protection of Traffic 
Utility Coordination 

Drainage 

Landscaping 

Program Risk Contingency 

Total of Allowances 


Design/Estimate Contingencies 
Subtotal Construction Cost 


GC Overhead 

GC Profit 

Insurance, Inspections, Permits 
Performance & Payment Bond 

Total Estimate Price, Present Value 


Escalation (to mid-point construction) 
Escalated Value 


Total 


Estimate Totals 


Rate 


10.000 % 
20.000 % 
20.000 % 

5.000 % 
10.000 % 


30.000 % 


5.000 % 
7.000 % 
1.600 % 
1.300 % 


12.950 % 


Amount 


2,508,149 
2,508,149 


250,815 
501,630 
501,630 
125,407 
250,815 
1,630,297 


1,241,534 
1,241,534 


268,999 
395,428 
96,711 
79,835 
840,973 


805,613 
805,613 


Totals 


2,508,149 


4,138,446 


5,379,980 


6,220,953 


7,026,566 


7,026,566 


11/16/2022 9:34 AM 
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Project name Mass DOT. Wellington Circle Study 
350 Myles Standish Boulevard, 
Suite 103 
Taunton 
MA 02780 
USA 


Client MassDOT 
Engineer McMahon, A Bowman Company 


Document Study Phase A-Square 


Estimator Keville Enterprises, Inc 


Keville Enterprises, Inc. Standard Estimate Report Page 2 


Mass DOT. Wellington Circle Study 11/16/2022 9:33 AM 
Total 
Item Description Takeoff Qty Amount 
Medium Term A At-Grade Dual Quadrant Square Concept 
Square At-Grade Dual Quadrant Square Concept 
ROADWAY ROADWAY 
aad Full Depth Roadway Reconstruction 293,596.00 sf 10,789,653 
---- Granite Curbing 14,256.00 If 898,128 
Sirs Excavate Existing Roadway 70,232.00 sf 132,738 
---- Sidewalk Construction 48,960.00 sf 447,250 
eee Bike Paths 43,884.00 sf 322,547 
2559 Pavement Striping 13,610.00 If 39,442 
noo Crosswalk Pavement Markings 34.00 ea 46,410 
aoe Pavement Marking Symbols 48.00 ea 16,229 
---- Storm Drainage 
ROADWAY ROADWAY 12,692,397 
1.00 LS 
GREEN SPACES TURF ESTABLISHEMNT / LANDSCAPING 
ooo Loam and Seed 106,349.00 sf 264,649 
ache Lanscaping 
GREEN SPACES TURF ESTABLISHEMNT / 
LANDSCAPING 264,649 
7.00 LS 
TRAFFIC INTERSECTION TRAFFIC SIGNALIZATION 
ono Intersection Traffic Signals 5.00 ea 1,837,500 


no-- Maintenance Protection Of Traffic 
TRAFFIC INTERSECTION TRAFFIC 
SIGNALIZATION 1,837,500 


1.00 LS 


Utility Utility Relocations 
a Utility Coordination 


Square At-Grade Dual Quadrant Square 14,794,547 
Concept 

1.00 LS 
Medium Term A At-Grade Dual 14,794,547 


Quadrant Square Concept 


1.00 LS 
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Estimate Totals 


Description Rate Amount Totals of Total Hours 
Labor 
Material 
Subcontract 
Equipment 
Other 14,794,547 


Subtotal Direct Cost 14,794,547 14,794,547 


Fixed Price Allowances 


Maintenance and Protection of Traffic 10.000 % 1,479,455 
Utility Coordination 20.000 % 2,958,909 
Drainage 20.000 % 2,958,909 
Landscaping 5.000 % 739,727 
Program Risk Contingency 10.000 % 1,479,455 
Total of Allowances 9,616,455 24,411,002 
Design/Estimate Contingencies 30.000 % 7,323,301 
Subtotal Construction Cost 7,323,301 31,734,303 
GC Overhead 5.000 % 1,586,715 
GC Profit 7.000 % 2,332,471 
Insurance, Inspections, Permits 1.600 % 570,456 
Performance & Payment Bond 1.300 % 470,911 
Total Estimate Price, Present Value 4,960,553 36,694,856 
Escalation (to mid-point construction) 15.110 % 5,544,593 
Escalated Value 5,544,593 42,239,449 


Total 42,239,449 
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Project name Mass DOT. Wellington Circle Study 
350 Myles Standish Boulevard, 
Suite 103 
Taunton 
MA 02780 
USA 


Client MassDOT 
Engineer McMahon, A Bowman Company 


Document Study Phase B-Triangle 


Estimator Keville Enterprises, Inc 


Keville Enterprises, Inc. Standard Estimate Report Page 2 


Mass DOT. Wellington Circle Study 11/16/2022 9:32 AM 
|__ Total 
Item Description Takeoff Qty Amount 
Medium Term B At-Grade Dual Quadrant Transit Enhanced Triangle Concept 
Triangle At-Grade Dual Quadrant Transit Enhanced Triangle Concept 
ROADWAY ROADWAY 
aoe Full Depth Roadway Reconstruction 304,427.00 sf 11,187,692 
---- Granite Curbing 13,917.00 If 876,771 
Sirs Excavate Existing Roadway 62,747.00 sf 118,592 
---- Sidewalk Construction 47,970.00 sf 438,206 
eee Bike Paths 42,534.00 sf 312,625 
oo Pavement Striping 14,219.00 If 41,207 
noo Crosswalk Pavement Markings 34.00 ea 46,410 
aoe Pavement Marking Symbols 48.00 ea 16,229 
---- Storm Drainage 
ROADWAY ROADWAY 13,037,731 
7.00 LS 
GREEN SPACES TURF ESTABLISHEMNT / LANDSCAPING 
ooo Loam and Seed 64,385.00 sf 160,222 
ache Lanscaping 
GREEN SPACES TURF ESTABLISHEMNT / 
LANDSCAPING 160,222 
7.00 LS 
TRAFFIC INTERSECTION TRAFFIC SIGNALIZATION 
ono Intersection Traffic Signals 5.00 ea 1,837,500 


no-- Maintenance Protection Of Traffic 
TRAFFIC INTERSECTION TRAFFIC 


SIGNALIZATION 1,837,500 
1.00 LS 
TRANSIT TRANSIT PRIORITY CONCEPT 
= Pavement Marking Symbols 9.00 ea 3,043 
ono Floating Bus Stop Structures 3.00 ea 378,000 
ase Red Pavement Lane Width Striping 16,224.00 sf 30,663 
TRANSIT TRANSIT PRIORITY CONCEPT 411,706 
7.00 LS 
Utility Utility Relocations 


---- Utility Coordination 


Triangle At-Grade Dual Quadrant Transit 15,447,160 
Enhanced Triangle Concept 


1.00 LS 


Medium Term B At-Grade Dual 15,447,160 
Quadrant Transit Enhanced 
Triangle Concept 


1.00 LS 
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Estimate Totals 


Description Rate Amount Totals of Total Hours 
Labor 
Material 
Subcontract 
Equipment 
Other 15,447,160 


Subtotal Direct Cost 15,447,160 15,447,160 


Fixed Price Allowances 


Maintenance and Protection of Traffic 10.000 % 1,544,716 
Utility Coordination 20.000 % 3,089,432 
Drainage 20.000 % 3,089,432 
Landscaping 5.000 % 772,358 
Program Risk Contingency 10.000 % 1,544,716 
Total of Allowances 10,040,654 25,487,814 


Design/Estimate Contingencies 30.000 % 7,646,344 


Subtotal Construction Cost 7,646,344 33,134,158 
GC Overhead 5.000 % 1,656,708 
GC Profit 7.000 % 2,435,361 
Insurance, Inspections, Permits 1.600 % 595,620 
Performance & Payment Bond 1.300 % 491,684 
Total Estimate Price, Present Value 5,179,373 38,313,531 
Escalation (to mid-point construction) 15.110 % 5,789,174 
Escalated Value 5,789,174 44,102,705 


Total 44,102,705 
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Project name Mass DOT. Wellington Circle Study 
350 Myles Standish Boulevard, 
Suite 103 
Taunton 
MA 02780 
USA 


Client MassDOT 
Engineer McMahon, A Bowman Company 


Document Study Phase Ped Bridge 


Estimator Keville Enterprises, Inc 


Keville Enterprises, Inc. 


Standard Estimate Report 


Mass DOT. Wellington Circle Study 


Page 2 
11/16/2022 9:31 AM 


Total 
Item Description Takeoff Qty Amount 
Pedestrian Bridge Pedestrian Bridge Add-On Concept 
Bridge Pedestrian Bridge Add-On Concept 
PED. BRIDGE PEDESTRIAN BRIDGE 
aoe Pedestrian Truss Bridge 1.00 Is 1,762,511 
aoe Pedestrian Bridge Abutment Substructure 2.00 ea 798,000 
aoe Pedestrian Bridge Elevators 2.00 ea 1,785,000 
aoe Pedestrian Bridge Concrete Ramps 2.00 ea 2,520,000 
aoe Pedestrian Bridge Power & Lighting 1.00 Is 504,000 
---- Pedestrian Bridge SOE & Str Excacavtion 2.00 ea 5,250,000 
aoe Pedestrian Bridge Elevators Hoist Way Building 2.00 ea 1,785,000 
PED. BRIDGE PEDESTRIAN BRIDGE 14,404,511 
7.00 LS 
Bridge Pedestrian Bridge Add-On Concept 14,404,511 
1.00 LS 
Pedestrian Bridge Pedestrian 14,404,511 


Bridge Add-On Concept 


1.00 LS 
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Estimate Totals 


Description Rate Amount Totals of Total Hours 
Labor 
Material 
Subcontract 
Equipment 
Other 14,404,511 


Subtotal Direct Cost 14,404,511 14,404,511 


Fixed Price Allowances 


Maintenance and Protection of Traffic 10.000 % 1,440,451 
Utility Coordination 20.000 % 2,880,902 
Drainage 20.000 % 2,880,902 
Landscaping 5.000 % 720,226 
Program Risk Contingency 10.000 % 1,440,451 
Total of Allowances 9,362,932 23,767,443 
Design/Estimate Contingencies 30.000 % 7,130,233 
Subtotal Construction Cost 7,130,233 30,897,676 
GC Overhead 5.000 % 1,544,884 
GC Profit 7.000 % 2,270,979 
Insurance, Inspections, Permits 1.600 % 555,417 
Performance & Payment Bond 1.300 % 458,496 
Total Estimate Price, Present Value 4,829,776 35,727,452 
Escalation (to mid-point construction) 15.110 % 5,398,418 
Escalated Value 5,398,418 41,125,870 


Total 41,125,870 
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Project name Mass DOT. Wellington Circle Study 
350 Myles Standish Boulevard, 
Suite 103 
Taunton 
MA 02780 
USA 


Client MassDOT 
Engineer McMahon, A Bowman Company 


Document Study Phase Grade-Seperat 


Estimator Keville Enterprises, Inc 


Keville Enterprises, Inc. Standard Estimate Report 


Mass DOT. Wellington Circle Study 


Page 2 
11/16/2022 9:29 AM 


|___ Total 
Item Description Takeoff Qty Amount 
Long Term Long Term Improvements 
Grade Separated Grade-Separated Concept 
ROADWAY ROADWAY 
aoe Full Depth Roadway Reconstruction 255,033.00 sf 7,497,970 
---- Granite Curbing 10,741.00 If 676,683 
none Excavate Existing Roadway 389,165.00 sf 735,522 
sect Pavement Striping 24,013.00 If 69,590 
ooo Pavement Marking Symbols 39.00 ea 13,186 
ono MSE Wall Approaches. Complete Roadway. 14,773.00 sf 1,938,956 
East 
---- MSE Wall Approaches. Complete Roadway. 10,873.00 sf 1,427,081 
West 
---- Storm Drainage 
aoe Full Depth Roadway Reconstruction. East 14,773.00 sf 542,908 
Approach 
noo Full Depth Roadway Reconstruction. West 10,873.00 sf 399,583 
Approach 
ROADWAY ROADWAY 13,301,479 
7.00 LS 
BRIDGE BRIDGE STRUCTURE 
110 4 Span Bridge 23,991.00 sf 55,419,210 
BRIDGE BRIDGE STRUCTURE 55,419,210 
1.00 LS 
GREEN SPACES TURF ESTABLISHEMNT / LANDSCAPING 
ono Loam and Seed 168,426.00 sf 419,128 
ects Lanscaping 
GREEN SPACES TURF ESTABLISHEMNT / 
LANDSCAPING 419,128 
7.00 LS 
TRAFFIC INTERSECTION TRAFFIC SIGNALIZATION 
ono Intersection Traffic Signals 6.00 ea 2,205,000 
---- Maintenance Protection Of Traffic 
TRAFFIC INTERSECTION TRAFFIC 
SIGNALIZATION 2,205,000 
7.00 LS 
Utility Utility Relocations 


Utility Coordination 


Grade Separated Grade-Separated Concept 71,344,817 
1.00 LS 

Long Term Long Term 71,344,817 

Improvements 


1.00 LS 
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Estimate Totals 


Description Rate Amount Totals 
Labor 
Material 
Subcontract 
Equipment 
Other 71,344,817 


Subtotal Direct Cost 71,344,817 71,344,817 


Fixed Price Allowances 


Maintenance and Protection of Traffic 10.000 % 7,134,482 
Utility Coordination 20.000 % 14,268,963 
Drainage 20.000 % 14,268,963 
Landscaping 5.000 % 3,567,241 
Program Risk Contingency 10.000 % 7,134,482 
Total of Allowances 46,374,131 117,718,948 
Design/Estimate Contingencies 30.000 % 35,315,684 
Subtotal Construction Cost 35,315,684 153,034,632 
GC Overhead 5.000 % 7,651,732 
GC Profit 7.000 % 11,248,045 
Insurance, Inspections, Permits 1.600 % 2,750,951 
Performance & Payment Bond 1.300 % 2,270,910 
Total Estimate Price, Present Value 23,921,638 176,956,270 
Escalation (to mid-point construction) 31.440 % 55,635,051 
Escalated value 55,635,051 232,591,321 


Total 232,591,321 


